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foy tb# btity L-fr©®tomis fememtatioa ©t «03?a wMeh mm 
fmm %o h® m Mghlf satisfactory mterial., 
• Blmm tte tmtatity &t tetyl mlmMul was tmim 
Ifet &ail «as s© use fm thim 
a''i^«iii4o«s am^mat mmmm.'3M%&A» ktthm^ at th® 
tlmm ft • terSm# "t&ls a@«ii»aiattoa fe®eam# m 0<5«r©# of gr«at pr^ f» 
It t© th® wa«r«., folloviiag %© tettiQ^ eat 'of tlie aifercsedllm-
ios«.-ts>^ ay,la«tm@rs la liSl-* folatlXe iaet«« 8#lv«ts wmtm 
&m€®^ ia a^ai at I©* m&%-» Butyi as©tat# aai 
rntmT i«tvatl«s as®i' ta • tyata lets t© supply tlie •ie®sB4, 
ant as @'&©a as tli© wtJ*- titm m%m8B was •eoa.TOJiet., tfee femtyl* 
i.<i®t@:iii# f«p»atati©a was- mvitM -aai trattgiit to & a#w F».k ®f 
iw®lopmeat*- ' i©-g4-4»s m.-# Ittalt pro4m-@-ts, tfee Hyteogea aM 
«jMjm ..4iMi-4® produe^ mmm mrnvmrni. 6B4 #®av®Ft@i- t©. aetfa.--
aaol to stippl-y tl# ©irer iaey»»liig foi* a &t 
irolatil© solwat#.* Bie. war ti« .operatt©as aat »@^ st of ttes® 
f©llo-*i,iig. «»® ««»v®rea by m® i#t*aa pa teats, (19-15», Itlt, 
imzU Howw^ , with fee t#-efci,olo^ -fiel nMrngmm Im the 
motif© latostry t-b© ®.f9»aie #©llap-s© ©f 19gS, tfe® a©@toa@-
featyl -alc-&fe®l pi»®-teoi»g isiu-st^  a mm&m setlmek# 
E@«®atly Its :r#ff-es®atatlT6.,, t&@ CowBereial Sol'r®ats 
a©rtoi?atloa,, hm »€« a sabataatial r«®W«y,# aai t&»@ t» 
ifea-goa te belief© tMt %h© fc»mtyl*ae-#toBl® f««®eatatlo» will 
eoatlaae to fee of ©oiisiiler«bl« ®©oia®iai0 
» 0 <» 
ftoe to#st media®- for tb@ growth, of Mtyl-ae«-t.0B© ©r-
gaalsas is gelatlaise^  ©om Msii» stM «iis tos %®©.a wsei al-
-s©st ®x®lastwlj ta ©twiercial pTOSti«©» 'fee rapl4ity &f' tfa# 
laraa®f©rsati-easi' l»ro>iiglit ate-at la tliis »«bstrat# by the organ-
ims •ba.s »4® it sem lik&ly tmt otmr earfeoteytra t# • s©ttr-©@s 
-sfrottia also be tmmmtsd with egmal mBw* low#v@r, tftis Ms 
h0mm ioum4 aot - %©• M ©atirelj trti®# 41ffleiilty seeaiag to 
fee ttet tfee M^Pgasi-sw are vmty fartl«iMr ia their pmt®iM r®-
qmirmmats, .If - -tlie prsper proteins, ©r amiao a&iAm mm Xmkiag,. 
tl© .©r^ aisms will pro^ e,# amw f®3rat«tati©a.s,. if gr©wtb takes 
p.lae« at all, The mMs f^ »i are. frlaeipally ao#tle ant 
totttyriet 'tte-s® •aetmrnSate at tli© ®ac-p©Bse of- «i© aor»l 
pmdu&ti&m Qt'mutml a^ GltmtB* 
fb® pr©bl®a of protein nutrition of tlie 'batyl orgaai®®® 
lta:s. te©«a stutie.i-'liy l#lBst@ia sal l#ttg.©r (1933}» fmy mtmm&md 
MoMMmm*a staiy -of «.ar%oliyira-te iitili^ licsa la syatiietls sugar 
sedia to. include mm imvmmtig&Um #f preiwetioa of iailTitmal 
s©l?-©at.®^ « tii®.y, femad t&at in th®®# agiia., eontaisiag a wide 
mriety 6f -migars ama geptoae .as- ^  -aitrog®» @oii-re-©,. a©#t©m« 
was alway-i p-ruam^ ed i.B aa©niit-s properti©»l t© tfei© eeasusptioa 
©f sagar. Bat t«ityl aloo^ol ms eoastst#a-tly l©w q,t aljs-®iit'.«  ^
siap.-pl®iieati®g ,tli.®s@ -sa^ -m©aia witli - irarl.ouS' v@g:©tabl@ proteias, 
l#lm.st#ia aial S®ttg-@r »hm^  ttet i&-« proteias feelomgii^  t© th® 
elas® ®f prolamines were •a#«s®.sary is the a@tafe©lls® o-f the 
butyl ae-®t©»e o^ rgaaisa© if ttey are to pm4vt&m t«tyl ale-olt®i.. 
aoweiros',,, tiiM® 2r#su,lt« im¥-@ m-ot hmm hf ©%©r 
workers, Mni. the smpp&sitioa was «t« %at s«e s#l¥«t 
sttMtlatlflg tmtm wa-s. responsitoi© tm tbe ia tla®. 
resttlta (.E©fa-olS&, l«k»ta, aat C©!!®., 
'Jtet wltb til is iafomatioa at Mini oa« »ty p3r-'©®@®d to. sap-
flfM'mt *a.rl,«aB earbo&jtr-at# .s-dBrt#® ta ©rier to pyeanee a 
atilm MLtlsfactor? tm bmtfl*^=.#®t«dl« fm^a-tatim# A 
mri©tj of sm^ r tomtataiag aaterfais bas be#B »ab'ie.®tea %© 
mirn trnwrntAtlm- vl%h mrylns €egr«©s- of eme.&ess* l.a 3'apim 
f»s©Mfa fottmi tftat molasses ©omM aot-1© #i-
r#©.tlf aslag "a •ettlla.ir© of .jgga&ml,Q:fe&#ter 
fem@a^ tl©m, -ta&© pia#% h©w@*®r* -after s.iAitioa' ©f 
s.©y %«ea- stal or so|' i«aii #&!©•, Arr©fo (3.S3S) ia Pmei't© Mm 
iis©late4 am oi'iftaisa from tb® r.©-0ti tli# mm-
prMmesi satlsfaet#ry &t molasses.. Otfesr 3rtif©j't» 
@#»c@i»iilBg t&# mt % tM ¥iity.i««a.#®t©»® 
0rgaai«ms •fflay fe# foaaft. JefUi»l« artichoke' l@«atas«. «>f 
it» liigli'p0t«a"ti.al le-fiil©#.#' #mt@at tes to®em the #bj|©-©t of 
s«fsra.l ia¥«.stig&tl0Es» wmj-BAm m& Q^mm 13.t27) m«@4 
fF©» tfe fe.te.ers in atteapts t© frMm«© iatlsfa©t©jy 
ylaMs ©r s»lir©at®.» fb#.y f®«M ttot tM 'MIU ©f tfe# -earfeeflir^  
irates preswit m%M -met. fe# f«?s©.st®i iir-eetJr bf tli# •biitrl'--
»©©toBe argpaisas-, &t, they f.epurt "a fleM Qf .12 .gals* ©f 
*-©tl» or fflor® f#r torn ©f twmh fea-iers «.aa to# obtaia®# mttme-
.liyiro-lysis. am4 t&@ ».#h»s €ilat#t to ewo-li ma .«teat tfeat tM 
"" 8 
r®to®i,ng smgars m&. "bm fro® exerting ttielr .iBtelliiterj 
mtimm m th^ -or-gsaisas. aai Ih'tir ©m^ pies#'* 
fh® ©toje-otisae 'W&t arts# la regar& to t&i® report ar« 
tlat a© totalis are ,gi¥«n for t&e »tlio4 ©f s©lv©at 
asalfsts, #r th& mep&mtim ©t otl,- thm aeteralmtiea 
ot tto© iiiiivMmai ©o«ip©neiits« 'fhe. fi-tlt ©a- tk# taa basts t» 
IZ gals,, SBi siaae spe«tfie gravity of the solv^ at slxtar® 
(six pwts tfere© 0t ae-eteaa,. ftn4 #a« ef ©t^ aell is 
very ©lese tO' 0»86,,, welglit yi#M is appr©xii»t®ly ff p®miiis, 
Tim fitmmh tab^ # nay fe# msmmtA t'#; ©oataia 1$ per ©eat. avail-
atol® r©iJa@tng emgarg &@ae# tfes yltl-i. Is oaly S6 per ©-^ t., i^ ieJa 
i® ^ it© low* la aMitioa,-. m® attiwjpt m# i»4© tsj @apflemeiit 
til# pfotalas present ia the mMmkokm Jttiets ia ©rter to ia» 
eraas® tb# yl#14« fwtliem^ r®, %hm reaie-a lity ttoe redmeing 
aMjgars &t tMe artieliotee shomli. ©x«rt any iafeifeitiag ®ffe@t a^ @a 
"Wie f«rsiiatiat4©tt was mt #l©ar, sis®# levalos© jaal:®# ap t&s 
bulls of th® Ityirolysis predicts. 'tt-tvfiSEWsatatloa »f l@iiilo.»® 
ia a semi-#yatlieti.© a©4im was s&owa toy\l7a4erlc©fl«r' tl924)" ts 
giv® 8&lv®iit fl^ Mm of til© mm- orfter as glmee^ i lai atarefc#' 
l®ya«5Ms aad lerlw.a (1934) Itave als© reported, tfeat t&© 
tetoers of tfe# Jerasali&B-artichote are not readily mvatlafel® to 
attaal: by Gl* ae etetei. tvli em# 
view ©f the fa©ts ttot tfee-1-®TO,1»® preseat ia tli© 
hydroly»t@s Qf tti# artltko'lGe ,Jmlees is a s©mr©@ ©f fer-
meatafel© eartebytrateg ami that it sfeoaM b# easily possibl# to 
tioas- ia tills fS#M fe la -ortef*^  Ifeii firiaary parp#*®^  
tiiis l»v®#tl^ tl©B was t@' mttmft t© mM tfee l>mtyl-a0®'l©aie 
t&mmMttm &t %M Jm-mmlm, artiei©l£«- m mmmmiml os®, 
rmll^ tioa #f tti® »««©! flr»%, b©©aii®® f-sr-
MEtatl'Oa a©:t&©4® te'te- afaom ^ mt im lettf®- titll-
liatioa of %u@ iprimmy p»im©-ts of itfrlettltMr®, «»4 als© Im 
th9 preflta'tol® e#mip«sl«ia &f a.grie«lt«pal wastes aafl tof-pxo-
ittsts, aai, s®«eiBi,, ^ ttans.© tto grsa't Im&nmttl&l Impdrtaa#© ef 
batyl-aet'toaie f^ matatlem h® isirsased fty tb© ia-
•^ ©t^ etioB of mrnQthmw »mttBtm%mw mm 
kmrntmm^ y* taTes%iiatl©a it was 
plaaaM to^  iniiai© ® stniy ©f t&e Jul©®® a©ri?©t from the. 
tefe®r« of the «rti«lek« fer mrlpa# Mltet# ©f tr®at«at, aai 
tii« to ievelop ft »tisfaetory artio&ofc:© substrat# l>y •&# in* 
mXmim faricm# 8-Bpfl@B»ts mki^ womli Insmr® tie 
fflKXiam mmmMl&m of t&« l#iml€J:gei to desired s©lv«B-ts-. 
HISTUi LCAU 
Hi# btttyl-ae-etoale ftion i» 6m tliat Ms atla'aeted 
tfe© iatertst of stlemMfi© iB¥#.stigators sla®# tli® ia#©pti#a 
of orgealKM msternr im his stuti®® #a 
t&© its«sasfe# ©f toeer.,. ab.s«"f@a tli® •©@«-arr®Ee® @f tetttfi aleob©! 
aaosg tlie prote-et# fomat fey Ms tetiri© aeit ©ml-
tmres to wliie-li fe.e tea .glvsa tti© aaat^  Vibrio telyrlgiAS, 
Prawowskl &mmm ti® mrl.y «rters,. was #oae©ra(&i 
•frln^ ifally 'W-itb- tb©-differe-atiatiott of tit© teutyl. ©r^ aism 
Bacillus imfet-llms '©a oa© liaM, ana tiie varioms tii®ra©» 
plitlle mllMlmm' tementmm m m© «t&er* % :^ tl©iit etady of 
tfe# sorptelogieal featets ©f sf-QiulatioB aat r«i«raiim . 
It# «stafell'S&®«S •!&•# 41ff®re»©® b«tw@®a 1, gabtilm- ant tb© 
Mtyl ale©M©i produeiag orga»s.sa,^  Im SkMitioH;, &« preset o^ a-
©luslTely tiiat hts par© mltmm &f t&e latter *cmia a©t at-
task s©llml©g®» tet ttet •-©er'tmim mmtBmim&tm woaM gi^ e ria® 
t0'- a "figeroas f^ erMiitatiea of •sisl.liilds##, mai r«adllf ©iit^ w 
tfei,® tomtyl orgafti-ais* ®tis f.®raestati©m la tfa@ pr@«-^  
©ae© #f @©Bta«imaats aimiated ttoa t whlefe «m§ dmmibM W 
rm Timghm (X&ff) && a p«r® lw%l alette.®! proto^ lmg famsata-
tlorn* TMb Fr&'mmw&m: i»taliaat®d a»y cMim for tbm butyl 
#rpiBi.8a as a §&llulm^  
11 * 
, la ©©atrast to- ]Pi*S'ao-wskl*s m©ttois w®r® ^ osm of fltii 
I1.8S2} f&jo- mm iat»e«ted priselpftlly Im thm pfeysleiogf of mm 
•toraasfo^ Mttoiis WQm0,t atettt hf mes# tetyl ale©kol ppoisieiag 
©ygaBl,ias, lis esstriteAtions gsreatly «t©na®<i m® teowleipef 
•file ti©a #f tk@## %a.etej"la., 
lowtfei', p?.©:©?®#®. was mlm %m d«t®»4stag tl-e ehm-iml 
Qt-m® butyl Im&ofom safe* 
tta»-®#s mw^ @.t«toa@ wa» m% 
tlfied as a. -ps^ eiaftt ©f f®»eatatt©m iiatii 190& wtoe» 
SG&ar4l.at«r -pmmA its fr«s«ae:®.. Bmm &%kfX rnXmhrnl wa« 
also to a«e.i®p«iay f©imatlo» of Mityl sM a©®-
tsse.* Is ItlE pateatei e©OT«-@i«l, 
ms« of ©a« mt tteli* pw?# rnltrntrnrn-m dimm mm mmmme stsrsias 
- }mm ael^ nttfif'- of tli,© faimea-* 
tatioa Imf® %®m mm proMfi®-. 
fiit ©^ ft-alass yespoasl.fele tm ttil# tmrnmtmtim yield two 
imtmm&tim ^ oia#tS'# toutyl al«©toi©l aai a&ston©,, is 
tlQmB that wmlA ©rtiM.rlly %e lii^ iy t©xl@ to oliier -effiw-ea 
ai^ e.r©'-«riaal«g, a# .^ow ^ o^riinary pr&twlytt# 
aetiirlty a»4 me aMilty to fefiag afeomt a wry f«fi€ 'liydrQlysl# 
of stay®li„,. «ltfe,#mt. «y apipp®etabls «©:««liiti©m ©f rete©iag 
m0^ T im thm siilstrat©* km mtght b# .aspe-etM trnm tfe.®»® prop-
'the oi^ SBlfsas- »j*M41y f©3.ypteg©iis^ ,, atta©fci»g *ay 
sttte»tatt«i#8- wMoh mmM ©ril»Ftly fee as feixle eis^  p^ ©-
.<lu0tS:t aad tpassfowiag tti«. lato its ows ®kara#teristie 
*"1S *• 
produQts, brntfl -aleofa©!,, aeete-se,. «M a small amouBt of ©tl^ l 
aleoliol, 
fb^ s© oi^ aalMs tei'® isoJ^ t-ei from -fee soil, cereal 
graias., ete.», fey imrioti# workers aai tev-elopei to full aetivitr 
toy r«p©at®d aul^ emltetriag ia mr& wsli of abo«t S pr^ - cmt eoa--
©eatratioa,: la wbi@h t%w profagat# rmtlly* Ttmy mre per-
slstsat apore foraers, ami aft-® sporiilaMoa tb© «tra»©©ta# 
ir®fetatl"rt foi®s my fe® ktilaa off by "fewest siiookii^ ",, 
ttot is,. iMersloa of tfee mltm& In lolliag water for aboat 
two ml»tt.t©s-» Aftir g'Sollai,.. t&.@ hm&% resis^ taat spor«s will 
P'ow r»iily agaim tm fresb .^ ra mA# -By tbls proeess tfe® 
•TOltere My pmrified asa i^ - f©mea t^ tlT© powers ©Bfeaaeea* 
flies® orgaai»s ar®• olasslfioi by B©rs«y (MM.) as 
gloS'tritim^ - taa/tyrle^  •Pra2iao»sl:.i.,> asui by Prlbraa fltSS) m 
ClostrldluEi saccharobutyriciaa. But it feoit of otlier names has 
hem apflt«i for tiielr t®«haioal 4©soriptloft». pi^ b^ably besams© 
of the fatlare of tb@ worker® ooaesraed to steraet«ri2i© tb© 
or^ aisas properly. Comom la tb# Itt.^ ratwe are flaoilliam 
i^ aamlobaeter #0g^ ttmoTOr«m« • ns©S by •Spoateft.a'.,. gaolilms ^ Mm-
ioiis Fitz,. Bacillus aiaylobacter mm Tie^ im, Srasialoba.eter 
saosbarobtttyr 1 giia BetJerlaekj Slostri'Aiuffi. latstortaam 
liao^grsiislcy, -aai- Clostrl-iiUBa a^^#to-bm-tyl.i om» last mm.®'-
was proposed by MeCoy, frM» P®t#r»on, aM Hastla^ #., (19SS) 
aM it seems to #sJoy tfe# widest asage^  Brown il086)- &t%&t •• 
• 13 
a sttiif of %k® -batyrie sold- bmtyl aleeliol organisms,. 
a«o#Iitf Ol^ s^triiim a.eetobutyli<im m mthentie^ lattr^  
©st©4 is %h& el&ssifieatioii ©f tli@®e grotips .of Materia ©toioult 
consult hi& thi©sis.» 
fli® Mtyl*a#®to»® orgaaisa is aaaerobic mM Gram positive., 
til# iaport&at fliysi.©l@gi©al ©fearaettriitiei ar© tlx® foraa-
• tion ©f ©e®ti0 aat butfTie aeiAs,. C l©.illf aad Hiekliib©tt<M, 
1919 I bmtyl aiii ettirl .alcohols, earboa aioici.d©,, kyarog©n» aM 
iMll ii»©mt8 0f acetyl m®tliyl ©arbinol ( Wils©a, fet«r»oa| anft 
fret., 1©'8^  it froa. a®xtros.®', lewlos®* naltose,. sucrose^  lactose, 
mA .stiircfe ia tb® preseaae of -a suitable aitro§en source* It is 
non-patfaogeaio, ani in tlH» soil it -appears to be able, to fix 
smll of ataospberi® nitrogea, 
?li«. f«ra«stmtion in com w&eh begiat witb a rapii prolif­
eration of v»g#tfttiT® .0®!!.,. anS "the- typioal .®baagm» ia-^  the sub-* 
strat® ar© aoon aa.nif«8t#a» -Sas proiuotion is airia«nt,ia tbr«® 
bomra, a.M is sufficient .in 14 to to hours to lifts tba -auspanS* 
aa aattar to tb® top of-tto vassal in tba foraation of tb© oter* 
actaristi© baaa.. Hyirogaa eonstitutas about 8f par eant of the 
gas avolvai up to tb«. aiartb b©ur>. after wbi.eb carbon dioxide 
pro-ductioa baaoaas aore rapid.. At tba and of tbe faraantation, 
tba -carbon dioxid® avolvad ia .SS,.i par oant of tba total-gas» 
bydrogan 41',® par east C SpeakMni,, liB© ) . 
fba starch prasent is bydrolysad rapidly, but tba»a is no 
. 14 -
aeonm-aiatiOB of yediieing sugar in Itie TOdlm beeause the sugar 
formed Is rapidly ©outertea to aeias, .Iieill]f (1919} fmM 
ttet soos after taoeialatloE the .ratio of aeids is four- to five 
/ 1 part Fr*3O0!?» the period of mximtm aeidlty 
th& .rati©- lia§ aialmisfed so ttmt F^ QOB I AeOH = 1*1 to 1*4/1* 
BOW mmts a rapid a«ereas© ia titrataW# aeliity and 
typical solfeats begin to f©rm.» fhe or^ aisms t»egln to 
lose motility ana spladle sHaped ©©lis eontaiaing alula ture 
©Mosp©r©s mkm tlmlr appearaaee* Gas ©volutloa ©lows dtown 
hut tb© p'o'toetion of solvents eoiiti.iiu@B-, and Is -ecmplete after 
abowt 7E liours* K1 liefer C19S9J aad Oabrlel {1920} iescrlb© 
llie mrloms plaat oparatioas iavolvei ia tt© /©aaaereiai pro-toe-
tlon of thag© so.lveat0 fro» eero# Qoiueiaeat with thQ bydrol-
ysls of the stareh diarlag tii© cowtB^  of the feraeatatlon is a 
very rapid depradation of tli© proteia presest (Peterson, 'Kred., 
and Bomogalla 1924), fke formtioa of the wriows protein 
cleavage prodmets laparts to tbe soltitioa suffloieat Offering 
aatioa so that the ao'tual pfi eMssge is very smll despite tte 
larg® iaor-eas® la tita-atable acidity» Two-thirds of the total 
eonvorslon of proteia to proteoses., peptoa-es,: and aaiao acids 
tako® plae.«! la tbe period from th©- 12th to tbe E4th botir 
(Peterson and Fred .ItSg)-,^  aM at tbe eoapletioa of feraentatioo 
praotieally m satlve pro tela .rofflains* 
Hatttrally., a eertain aamj-nt o-f the aaiao aoids -is: ©etabo-
limed dirootly#. Speakma C19EB) showed teit tyrosine is 
- IS * 
witlilia "ttie s.-eiisj aM the iifftroxy 4^ -t'fati've ©x--
He bellefeS ttet tly© a-monia #ataija«t the oxidatl&a 
of %© sispl.© a^rbcliytrates after tkel? absorption iato tk» 
«ell« 
• km aeatiom«S pri»#l.pal ppotueti^  of %Ms 
f®m#tttatiom tetjl aiea&ol,. a©®tott«j ethyl aieetoel., ea.rbom 
aM In a stmdf of %«• ©ai'ljoa Ijalaii-©®.,^  
lellly aM others (1930} t«QRsti*at«4 ti»t wbaa starek is 
mlj f«»#atable mrhohj^ mtm p-r®#@at im a sMlom tliat -will 
ttm mj3mX aetiflty of ttie organi«®. It 
•ai©a© Is tbe soaree of the typS®al SQi^ ©ats.- Eowew, th®. 
mmh&mimm «f ttelr faraatloa from tkm lat@m©iiat® .irsineiag 
sttgar is mt weil'aaisrstoM* It i® ©efta-ln tbat m-& 
.0f fr©e 4«x:tros0 f»s©Bt is f&tf mmll la- tli® f©iraeatstioa -®f 
-siter'ali.t altiio-iagli wbea Aextros# is a,i4-®i t© a f®m-mitlng im&%^  
it is -eoiismM slowly, %«! seapletely.. It is 5r©tebie tijsa 
mat tk@ -oi-gaalM-s hyireiys# sta^ ©li i^ atiamomsli' atiliz# 
tlt© icR-tr©®# pr-&itt©-®€ i»e4iately# 
Itt a e«pi'#M©astTC stiji.f M -©as'tefeytrs-t© .a©ta%©lism-, 
BoMms0S -{if£1,1 i«0BSt3rat-M that tti© or-gaaim pm^ U'Cm® thr©# 
eaQ-t'ellulai- bfil'elytl® ©.ssya®©, maltas®, Ijatillmase, and a.3tay-
Ime* la aMitioa it retalms wilbia tfa« -eell wall, m&mm& 
an4 la®tas@* f&e mdiiia wfeicfe wa-s «pl©y@4 -for tlie staiy was 
M-4® «f of tli-e ioergami# p-olaasliia aeid ptesftets^  
aagaesim ailfst©, i^ diaia cblo^ ia# aai fan^ ou# sall^ it#, , 
*• *" 
pirns aaa, tke @arfe&fey4rat© wiii®li was made? la-^  
t©s.tlgattoB:» 
Of the mmmsumMTMem sttnliei,, iesti-©®#.,,. Ieml6s#» a»i 
Ttrnwrnos^  wm  ^ utilim€ momplmtmlf ma pit>am©®4 aeiditj ©tesges ia 
tfae msiim %at w@r® «Q«pamfei® to- t&es-e ia %%% miss# 
m&sh fsrMatatlQa:* 
a© f»»»%atl#a. of gaia-fttes© was, iseoaplete, A hi^  
aeltitf was frotoeet,' aai tta©-.®"# m&m m s.pi3?©^ ©iafel© t@ol.iae fern. 
%# aeiiitf p«k» 1% -sfeomM b# motiset ia tMs ^©imeetioa tfet 
differs @s»®mtially ia its sti»®o*is«m@rie straetttr® 
.froa ttxtro-g#» aaaaaoae., aad 1©TO1os«,. all ©f mhi^ h ar@ iate^ -
•@oftT«rti%l;@ by slmfM trans f©:rtBsti©»s« 
l®t<i»4lag to MoMumUf mmhimm eM xylos® mm atilisst 
to ttQ extmt of dffllf i0 f©-r ##at-, tout P^ tarsom^ p. Wr&A, and 
'S#imidt 4©si©iis'^ atet later CitMl tMt ^ mm @0ul4 b® atillsei 
©es^ iateif ia Eobims-oa-* s ®#4i*ia, 
0-f tn«- Mmm&tmTl&m sta4t«i fef l©bl».»at mltosm-.f aceort-
iag t© ©xpe^ tatioas is f©»®at#i ®s as gXmm®* Ia#t©#® 
wesr©:® mm «.tilim#i mmh m&m aad tb© €«e»i«# ia 
sel<Sitf frail tli® MixiMt» le ©omfa»t t© tliat ©bser^ ed 
•ia til# m&im m.&h f®BMiitati<3as, M®iiM«se a-aa •ti'-^ toalsse ar« 
aot fsimea-fei at «I2.^  !&©• ««lteres •om-se-i maturity so©b aft©? 
iB-©eu3« ti®a# 
• Of th& ml®zi%me is tttlli-ssM to tla# «-
t®*t Qf atoomt 4B pmw l M#i aelitity is pyodaeM aai %hm 
fei-HffiBtati^ a feilowlag th# of aeii protestios is rmj 
- If * ' 
slow* m ]^ B©-sa#ete?li# .r#ttieiag RifafS. mmM 1® AmtrnQtmO. ia ' 
%© "ttierefore,,. it ttott m#lesi*fe©se mm abserb®# 
ilr@©tly..-tet «t©»"ly iat© tfce e®llt aai byiTOlysls. 
Th^  feMysMa-liem ef r^ affinose was sot yi.g©3rom% !«t t&are ma. 
& gratml im m# s«gar ©.©stent ©f m® 
r®'i«tei3sg sagay »s a..s B@toi«©a «x- • 
plains-tiles® fesul^  ia tmm of tfe® activity--©f m^mm^ wltMa 
th# laffiaoss is a»i ^ .feelyzM t® m@liM©.s@ 
aai leTOtose, -TM l®vulose Is »itlliaa-d tl2r®e.tly aM a pa^ t @f 
aeltfetos© t&mmi. tiffas®# Isifej tte a®-tiinig «M -wa-s itea-ti-
as -sa®-! fef W&' mmmaMtiom ®f tfae 
wimia the. mil labilit®. ®«llmJL&r a®tii*ity aai weatmllr sto-p-® 
%© f0m@atati®a»' 
Aa&ag th© f©a^ :sa.®®haifii#s^ , -of 'eomw.#., ia eiiasti«®<l 
ifeatllf* ImitiMf. hmmm., is ^ -#04 oaiy -fe tlie of al}.OTt 
m "pm e®at, a&^  a hl0, a.tiiitf is pr©aa©ea ia. tte f©r-
»®iitati.0m a«itMa,.. vltkmt .a 0©jrr-®sp©atiBg t®©-lia@. auQh as tbii.t 
©feai»a@t@i'i®tie of fe© »ta.=j*eii f®i»ntatt©ii# Mt ioMai^ a felt 
Msis#.lf Jm.stlfi-e4 i» assamii® ttet iamliiais® is one of tto-e ®ii-
jS|«e.8 |ir©A«.©®i toy tk# bia%3.»ae«fe»® sr.gaai 
Asf el^ Kieal ii©efeaai..sas for' Ifeis f@iMiatQti.©a 
ae#t aecteiant f©r tte .feiraatiom fi^ oa .#u^ 3rs of ^  aea.teai 
.®©'l;f«Ets,,, Imtfl aaft @tkfl a-si a@#.t.0a®, ss w#ll as 
-prMuetioo ©.f •eaff.fe.QS dioxide ani byte©®®* &it m%%mlt .satis-
fa@.t$-|fy (Kplaaa-fiios-sg. m qmaatitativ® el-®ii©al ©^©s^ y aat 
* iS * 
hf '«^@riseatal «¥1€®b.©©, mot fmt 
hmmm mffere^ * Mmmm^  it is wall Imowm tteat p2?©i«etios ©f 
t&@ is iatimat@ij llateed wi'tt tii@. «..rli@i" f©i»--
atioa ths tyfieal f«»atatiQa mim, aetti© aafl- lmt|?yi©*-
Slfctii' prsenj^ sot's a-F© a©.! teewst t&e fo^ siMe 3?ol# of ae@-
®tomM 1@. ®©asit«#4* gfeAk*® .ClfSS) im a stmdy ©f 
til® bicje&emiaal prc^ netiom of mm%&m fmm sugars yy B&ttXlmm 
l^t&pome& tfee f®-JUl«wi,iig B&hmmm 
QUrnOm-^ H# 
leagCHQ—«-s%€i0Hciges^  —  ^
CHgaHOHCilgCOOH + CHg0%Oa 
CHgeso fig©-
> CHsCOC%COOH + C%SHg©H 
e%coc%oooH = eige§asg+ o©2 
In this 'piftieiilfiy fejswatetioa tUm Z t& 1 ratio of 
aleofepl to ae«toae is •satisfsf'tci.rilj a®#,«mted tmtm ai® pos­
sible fel® Qf a<i@t©ae©tle' &©ift sttaiiei fey .j'steis.oa,,-
P©t®ri©a, aat lr®d aM fey aai Jelasos (ISSUI 
wl&o tr^ afasM &®®toae#ti© a«i'i into aetif® fsameatetioas par©-
te««i fef gl#, a#®tobuWl.l.c». tM fomM tfaat it wag t®©itrfe©x^ -*' 
lat©4 t0 fom a®©trai@*  ^a staiy of t&# i®t# of ttt.iiimti©m 
of tlto a®«t®a#®ti« aeitg, tbey ©'Oia^ lat-ei tii.at tlt« T-eastiom w«t.s 
a©afflttol.0ealar. ISraasfasiea ®f i>yrBiifi€f meit raimaiteil im tSi© 
fi^ «5(|ii®ti« mimlf &mtlQ atid^  af«t©a«» ami a si@iifi®aBt 
aaoaat @f a«etfl a«tih^ l, •»rMa@i» 
* l-"^  
Mmhmrg- ia hM elaesieal mmmreh&s MA sh&m- hm m^ imm 
Motogi®al fi*'©e@ss©s 1# frm. tteif frls©tpal 
mmrmm hy tfce ©f tM i&tm^mm€imw 
®i# Bwrnhmmim ©f tfe# 4 mrhm was toy 
and l©«®aftoal ClS-Mi %f liit«««ptlag m© f©i»«d im 
TOiPl®as- f®em©»$atloas toy m© «#© ©f sotias aelA sulflt©* ffee 
foK»%t0a ef' Wtyri^  a#lA,. fcdtl«?l.Bg- tto# a©ti.&» ©f tkis ««3rB* 
tb®s.l aiog** wklek #aii^  ».©arfe«illgas#«, ©©«l,t 
a#i4 f«iaetl0ii Is limteet wttfa mlrmt 
pretmstlom, #x#©»i¥# produetiom ©f a©i4 m&h ms. will 
tit# fH ©f th@ teim©atiag •sedtma ta i»9 ©i- 2.@w^ - will, result im 
«f tb@ f-sim^ tation t©. convert tte aei-is f®imea to a®uf 
feftl i^ lfeat# Cl«|m@li% e©41®.» aai lerteam MM}* Wymt# (1931) 
te4 als© i«#aatyat#4 ttet th# aMlti#a of aiisml a@its' 
to tto® batyl-»a#eti»i« #:»m©ntati#a W0ttl4 ^ ©salt ia is®spi«t® m.-
If tlie pi fe#« t© S#f ©:r lower, tti® #f-* 
fm&t. ©f tJte aliphatic ©rgsmle aeits; was t^  mm.® at this pH 
1«@1» 
Bmermm (X9M) «t©ad@a thm ia«stigatio» ®f €.©1.4 wtill-
satioa a ®»t©lba.tyll A gea#ral ia'@r®as® ia s®l's'^ t 
profluiitlQa was aot#fi aft@r tfe# tmmtumim ©f tJie 1©*®^  ali-
pteti« aei4 tmrmmmA m»%em p'K>i«i©ti©B fria-
#ipmllf, w&ile fetttyri# atii Mtyl aleohal, a® well 
as a#®toa® aai @lte.fl alsofe©!.,. 
-go. -
Berate««r aM aM &m ©tiers 
iwm} T&$mt fw%« sttt-ti^ es m thm mlm ©f latemediat®# ia 
til© Mt|'l-a.t@t#ai# f#ra«'tetlon. Im m mm^ #©i^l©te staAf &f 
•til® rol@ Qf a#:tt ia mri©«s f®i®«atiitioa#,, m<i mm*-
pmtetXly %Mt of tetyrt© e^ ti, •%© W 
&«i«aaB (19S2) hm «©ai!iiXt«i» 
®y& #f sttr#g« •»#ta.fe®lli» ©f tlie terntyl-s©©ton# 
©rgaalSK® is. fuit® ofcseiiy#* It is- ©©r'taim tM% a #cwapl«x 
s©tir®# &t mi'tfegett is wmquimA tm ssi-roat proiii®* 
tl©a, aai tot t&e pireteia prmm&t im WBllm murm Is atoirably 
sttlt®4 fm tie purp€3-s®» Wbe^ er tfa-t ir-a«@a6© of- paro.laadlK® i« 
%h& ©©•©•ntisl. faster,, as »f.©rt®d fey »#tayst©.ta-«st Rettgisr-
las be-®a tteowa la%5 mnm hy later iavestiga.-
ttos of a@yaoMs-j. ant Wej'kiit.a IliM.)* 
lit]fe y«^ set to tl© rel# ©f #«rteta mm.m €.©14% tfe@ issn® 
toas toses. ©la.rlfi®i toy r@®®at tJtet ieaoastfatefi t^ e 
ta,a©® ©f- asparagia®, a.8p-aFtle aeit, aa4 glmtasi# aeit ia kityl 
al00li®.|. producti©m, ratum, i*«t®r«©a.> aat frM (Xi'34| first 
attention t© %® fa@t ttet «ltw®s of t.m#ir bmtyri^ t 
«®i4 .aaai@i'®b»e weiiM fm&um larg® tn-aatities -ot l«ityl. al'@©to©2. 
if tJie m©4ia mm» «arie&®4 toy tk® aiditi'oa ©f potato •«x^ aet, 
®ora-steept s^y hmm^ • aafi lettu©-# eKtraets. lMtm$ 
fatiaa aai p«t®ri«jii CltSS) a«ttoastrat®a mm stiauMtium if 
asfamgia® w«re itt@orp@rat«4 ia thm m#iimm» ' ft.ey wmmt fartb-ir 
aai etatti tfettt tfe® '.aiMsie aeid» ar@ Wtm ©la.as ®f 
SJl •' 
ai-farog«a t^emais tte.t mm fm- Ife.#-
€a#t|0a ®f taitfJL alcohol \>j the butyric acid ©rgaalisffis# fi-
»lly, aai ^ ©i (lifil it®atif4«4 •ai«paifa.gln« 
t©' '"&« th'§. pr#s«t ia mrtmrnM siteets mtim* 
iaJM the iMityi A-sp«»tt't mm glm'teai© aelis 
al»© rnmm- t& %®-i'#st.«asllJla tm thm stiiialatiQa:. Siae« 
tl© prolamines #©atata si^ iftaaat fmamtitl©# ®f titoasi® 
giaia# aei4®.^  it »y ttet tit# effect ©f th«© aot^ d ^  
l@iss%#:la Rettger wa® a stimulation ®f this typ## 
PKOCSDURIS 
1« sisi* 
fh# *a¥*i#a:s ms#4 im 'this ,i,ai'©»tl.giati©ii mm® ©to-
teia.ea fir« &•« !,.« A.» tlMerkofls? aai. Sir# I*» M#. 0jtaris%©a»« 
#f «il® la eaeh oase mm ml^ mm la4 %mm .stQi?©t^  
«a. sterile s©ll*. fh@ mltat&m w#®-# mm Aail, 
WBifi' 2*®S» aa®®4 «sttltir® ws 4«PlT«t 
fwate#^ *# ©rlginftl la wcrte#, tto© 
s0st ttrtTei t^ m. tEas# "mmm m-
floyei.# 
®ie gm^ mt t»lialqm# ©f is©latt©a «Bi 
•©# t&® butyL«-a®@t^  «gaal*,p ba-s 4«JS©i?t'te«A bf 
Hi© tm MMXim tm mltmrm 
im -iessrlMi %y €lirtst#tt»#a. aai fm3te®r llfSS)# 
% tM# mmms #f li-4 i»* lasit# Alam«t@3?) 
0»a t© 0,S g* ©f* tto© soil ar# 'te^as^e2»r'@# to uf 
S p@r ©©at ©®3?a aa-sk* Tli® Wbm are pliiagM iato toolliag water,, 
ami aftaar i mi,&n%m$. ar© aai 
®ma.©f«r« asr# mt« M temrs iBto: trmU wrnrnUm 
After ^ ©. ##®oaa tmmt&f mf 1 2 tuhm 
mm «ptl@a Imt© 500 ©f i 1» am 
flsek-# Am so#fi as m# msn Smwrnrnt^tiom^ jte'S ^ m a rm* 
salt of W.M wigm&m gftSsiBg., tM »s& *f to'#' ttsea f©r 
iag mrlmm: «%#fe?at®s.* If WQ ««•» mr® iasa-ffleieat-%«. 
p^®r|a®at at as0tl« traasfer is m€« iat© larg:«r naswmtfi 
©f' mm Is te- vigorous ^ ©wt& ia -ei® m'b^ 
tM •^ ©^t immmlMtim rati© is 1 - S§, towt stouM a#t 
b-e l&att 1 IS* 0»«- t« %#« as«rifS #f- %km ©f tit-® 
@allar«t M Jaours, 
Slite« tlies© ©r^ aisw ar# am«®'tees, it is imtertsat Itoat 
t&@ im&i& im. which thmy g^ w 'Shali !»¥« »s -fMil a smtmrn- m 
mlwm ratio m mm h0 ©©awniea.tly 'it^ paBged* Si;s vig&mmss- ©fo-
Itt.tiom ®f -©arlboa iioxid© .ftaa .lytro.g'M «iii th@a'. miiatstis m 
aaa«®hi@ oonditioE ttot will taaire ,^ ®i gr#wfe ©f th«. 
i.«®..* i# w«ll ift th$ »ti»ry f©iOTi.atatloa tmlb®® 
.©f 1*5 X Si' -fss# Wm tm Mr-$m hatches It mm- fomat ttet SO© 
#e.*.. KJeliahl flasks filleA t©. •th« ii,®@fe. mmm, fmy .sati.Bfactorr# 
ftea Xrl#a»©f« flaste are the msh she«ia a l«f@l 
a» hi.^  as i.s mmimtmt wife iprof^ r .haj&dlijag is «iahs-®q.a©at 
ef«^ tloa8,» 
MSi* 
?Clk.® s-ta.alte.ri »@4im «fl.®re.4 tm ^hc^ltares mud -©©mtr*!! 
f«si»m-tatioas is .g»latiai2.ei mrm s«»h ©f § t@ f per ©eat 
It is f:re^ r©i ly a-iiing a aatuat mi 
•^ mm& f&tlm ®om M tap mtm la a ftosk* me flask is. %«t* 
M 'hf st®a% m% a'fe9s#lieri.@ f«r »teat l/i hmr wi^ 
mmml&mt It i.s pin^ M. -witli mtirnm msM. 
ia. til© aa'tetlaw at 11 ifeg.,. ^ pp«amr@ for l...i .tettrs* a® f»»» 
SIMP® is aai tMmk itmMy rmrn^ m a,a€. 
©©®l®i for futtir©' «#•* thm mmm. 5r#f&r®4 im tbi® mauer 
will ,gi^ ® tmmmtA%Mm tleB ©M«ir oa®,®-,., besatts# tli@- afe-
of <ilssolT®4 ^ oxfgeli ail.©*©. -Q. »r# rapid |pe®w^  ©f tli« 
'OrgaaiM#, If 3iedxi are steei im tfee immmMtm at If® C*..,, 
Qftete ®f -o^ gM is elo*«. hm mwQ mts% %« •fetea te ©-Mipemsat®' 
fai- ®x©@*iif© loss «t mt«r 
Wm p3e®faars:tioa of t©«t ®Mla.t 't&e »sto mttm Isitial 
Mtmmimt is •t©^  f€a?»©atatt«a. tebes -of l.i x 
S§ msrn &©«« ®#atsi»iag- IS fe t© &f ar®' 
asit st#flMwi 2.»i at M Ite*. |sr©s»?f* 
B» rnmiml 
b&xwmt rnmlsmta-rn-
0f tttes.# iJi-r©8tlgatl®ss ae«easifet«4 a 3^ rg@ 
of routin® amstlyti^ al worl* emm.^  it is ii^ ©rta«t tfttat 
tm amlfses tm' tfee mrida® s'toxM w«ll 
..staalterM zet* fh« prlseip®! of %.# fers^ atetioat tjutfl 
al©e&©i», m& ®tfe^3. alooholn. eoa^aly ©allea '•solvmts". 
mm mlummima mmmt mm t& :s©lveat 
is timt described by €^ i«t©BS«a fml»» ClSiSI aai 
is gi¥« hm9 ia detail, 
a* Oetegaimtioit of Imtjl ami e.tkyl ml^ oliola. aai 
in fermentation liquors^ 250 ce» $f mm f^wa^ lit««KP mm 
mmmr^d. late a grataat'sa •#fliai@r,., rias»d imte a 50© m# 
ZS^ Mmhl tMmUf. mA 1 - M- g# powdered .^ Iciua m^ lmmtm addM,, 
The liquor is distillM rafifil^ i first- 100 m*. mm e©lleet-
ed in volttaetriS' fissfes «liieli mm ia rwaai*^  mt«$' to-
wMch cracked is added* 
a 10 mm tertioB -of tMs distillst# is dilatM to 10-0 ee... 
in a voliisil^ i© flasK. Ten cubic centimeters from tfc® latt#r 
ar# 64ied t© a niEtttr©. ©f 1§ -©#• of ®©fi#®B%«t-#i selftirls acid 
aai 10 ts« #f 0#4& M pd'^ ssi«m dichrojmt® ©©-ataiBM ia a S- 3e E2 
«• Pyr-ex -1®#% teb«* A fitting. step^ far b-oariiig a • 
pi^ e©' of ea.|j.l.Hs.ry -ttibiag is ims-ert^ it mA tb@- tub© is 
wlilrl®d fi.g©r®msly t© obtain ©ompiet® Mxi^  «f soltttlm#^  
It is tfcea, heated 10 im a boiliag wat«r- ba^ ., aft^ ar 
-mi&h. it i.s molM ia ra-miag' water# 'fb© -©eatrnt® are riased 
mt iat® fta 'laeieas^ f^  fls.®!:, 3qq t® 400 ®e» ©f wattr are add«d» 
aad IS mi m mm% ^ etassim i©did® solatiea.! t^  
S.®d|K# Hb^ at«d i,» ti.tratsd with 0,100 1 tlii©salfat#.-. 
Im tbe blank, 10 ««.* ®f distilled mt-@r ar© added t© tto® 
8m»@ mmmm.% ®f r«fti#ats» tli@ A@le b«ii% tr«t#d ia th.® sasy© 
.»aaer as a-bo;¥@, m# Atttmmm between tk@ valijme# of 0-*100 S 
- m -
thiosulfate cqamm&a ift th@ t'i© titE-atleas conslitmtes 
For til® A«it®i®i:iatl©a #f ag a tO -p^ tioa ©f th@ tls-
1» ati»a t#. 40 ©•#:,. &i' mr^ m sat: 
alMwea te stamt tm' m. C* t@st- 1aite«s^  mj hm 
mm€ tm- '•»« pmrfesej #y lrl«a»r®^  • fwmm mj hm 
fite^ lEsa mqwm mlm mwm t&# aiwntag#, ®f pro-^ idii^  
Mmtmrn mm^ %t %#tii®ea m# A 10 »• por-
ttoa .Is r«oi»a fmm. t&® a^ »®as 3m^ y®if aaS tiimtei to lOO' 
cuMe centimeters ©f tkis soliitioa at# li«t«4 wilii 
m« .i»lfa3pi©. a©ii--ti,#|yr«at© Im a mmtlml to 
mat for tet«»sl®ttoa ©f ife® 41ffewest® th» 
IMiae Wlii@s of tolaaS: asl im. tMs Mtj'aties .©o»«tttsit®»' 
Im t© Ihest oxidat'i©» appi.i®afe.l0 t© 
«mlstl©a ©f i.»iii44mal s®lT©at.s ta meafeture, it I# a.©©#88arr 
4#t@rmla0 itf#©tl;r* metiioi mpl&ymi. is the-
a©M*im CltStl aaaifioution &t tm mmBl.ngm titotloa {mm)* 
Vrmm m.e soltitloa ©totataei fef •&# X - iO Sil.uti©.B, of th® 
eyigiaal €tst.lll«.,t«, 10 ec» fif6.tte« tat© tS «e. of S 
®©tl» hyiroxi-t# la m £50 ©©.» apl«»ey«.F f3jt.sk s'tasatag Is 
@ya-@i£si te®» Tkm £0 ##.» of 0»,S0 M l,©4ia© soltitiom .i» potas-
Sim ioAii® sr# aMeS slowly from .a toet with eoastant «Mk* 
iag*. fh© fJasl is stopp«r#i tigiitly aai allow#a to s^ sA la 
th« ie« fof IS miaat«®.» -ftft« whi#h SS «#* of 1 .salf^ rl© aoia 
mm aa.i#4, Th# loii»s li^ »t#a Is «ith ©»100 H 
thio«-ttl.fat« iiQiiitls».»^  'fltie hlmt i®t@aai» tloa msiag th® i«m# 
• gf -
tttaatltie® istmgm&tm witbomt tlii' solvit mmimw® Is »a: tm 
•the identical a# M.tfmmmm ^ tweea tfe# tmo 
©f -tttioattllfet® ©•oasamed 1#^  & M tte present* 
f]b.« y^ etioa ia¥ol"9^ . ta «p:it«##t %h.& ©tsiatioa^  
+ iig+ 4s iftOH = emg+ mrnt+a%e®0ia + MgO 
Wvm the ©tttstioa. It f&XXemm %at ace ton© t® fer 
tie 3i"«la'tl#a, aaetom# (tm g]»ss'®#r loo rn-m. mt'€%»%% 11m%m) 
= im / woe) {m^  S rniimuUmtm} % GOQKg / f I 
= ©•*96f§ C#®» » miQ^ lfate) 
= 0»§9i?i C-SS:. lA®- tlit.©sulfat.tl 
(193?,I MB mmim^  tM srltieallf,.!. ana 
©f 'Seocfa ia Ife# fTOtaet#* S@ ftt» 
tritetss its fenffl&tloa to %#• 
CHg. GOCHg+lOI + «SOB = HCOOHa + B eSIg + 4: Hal 4-
•wlit©^  fee is fw a 'mTm of +^ -* 
Langlykk# (1907 1 te. 8 e®Miet@d at l«at,a m: thm @,mlf%%ml 
@«ffl^ li cat ions ,i»f0|.vs4 hy $f a«©%,l aet&yl 
ia f«»®a'ta^ tl-©s ii®tll3.at#s* Stls g©mp©mai t@ kaow t© fe® 
fre«®»1 ta '^ 11 amoiaats msmg' tbe ©f tfe® M^ r^ .'-a©#-' 
feBi© f^ jpaeatatloa. How«ir#i',. it# la 'tk© a.##t©s© i#ttr-
Si w«ll as Ha«igit0a*s mm to fe-® 
miataizet la tbis work,. mm mmmwrn aaalysls was- always-
la %.m mM s©luti©a» QeMwtm ts«s mt spmitj tMs 
e©ii4itt©a» 
Wttli a ka£wl«dg# ©f ttoe mmtoms: mmtmt mt tk& tistillat®-s,. 
» m -
thm e«l®alati©as. tm l«tjl aat mMjX &lmhmX@ mu 1® mMm froa 
til® fellewiag ^ fuattemsi/ •* 
mm Cifi 100 ©f tlstlllat®! 
= 0»t5 imj_ »-mgj • t*§m -t g-mne-m 
ItOI Itm mmB mait@| = .*lX4m^  - •fMB - ,0^ 884 
k = g* ©f ft##toae per 100 ©«» ©f 41stlllat® 
B = of tees p#r lOG «»• of 41® 1111at® 
c#rr«. = fa©*©r 
#'{|msit.ion9 <;©,getii#r with tM mmmmity mTT'm%%&m 
faetors ar® by eart®tsas« aai. Ittlm(» (1®3§| 
Pe'legmla.mtlQm #f total agltemts %f. ggeelfl® 
It te« sMwa that til# aorMl ratio of mlvmut®. fmm mm 
Is ®0 p«r @mt lti%-l «l#©li#l, SO far e#at mM 10 
&mt ethyl al®«h©l,^  {alttoa^  wrtable within ratter as.rr©w 
limits I# Z&Qvimg tm d®a®iti,#» of thmm thr@® t#a«.tltaeat», 
aM tb# afeeirs «itlo^  #as *y «ml@«lmte l»tal ji®l» 
fmt#- pr@s«t i» wri©»s ii®ttllat®s by a .®ar#f^ l. Iteteralaa-
tlem eC tM.Sf®«tflt '^aviti^s* foeamla -^Eprmssiag tli« re-
latism^ ip im 
grans -pm 10® ©«• of -iistillat® = .tl^ OOO • SF*. gr»)'@98 
A W4#s%feal ®lalai«tie M-laas® m««4 f©r tfe© ®p®eifie 
8^^ 1% ia»smr««ti.. 
methoi. is tis®fsl ia rapli of a larg« 
m*mfe®r of Sigtillat#8 t© <let«e-t mxiiam yields, or is ©as® a 








J3 r*^  
P i 
m 0 
#*1 # 6 
M 
t 5 o 
«©• o 43 














































« © g, ® SS^  « 



























































a p Id cr» 
m 








































































































« ©• 4» 














'14 ® j3 
# 
tri 




® P |4 # #» i«< 
0 t 
k -iH 
© © # M 
10. 
m 
- 30 • 
J 
m«tag- til® sagw ^ hlm hf Stil®#, Wmtmrnm^  ast 
UitS), 
fli@ B«thods -of aelA mat feftrolysis mmpm'' 
M m %h-m mmm ©f mvm asA ^ -rs mmltm wM%k 
mi8«a|.3^  "tj 1mm tliam pm Stii# m# aeit liyAi^ lriiis 
i» a#r« rapii ttoii it m® m»e4 mmt- of tM® 
fM® fresMaf© was mlm f©r i«tw 
ai.mimi tb© la tb-« artietol^  diffmslea ,Jtti@«s 
aaa. .lirte©l.ymt««» li© solutions t© t©st©i *«r#' always fil* 
«larlfi®i hf l«ai .ae«^ t© ant dilutM to a 
toaow volume* 
i» Aridity lietemination*. 
Iteams# #f tli® i»^ iE@t aefi^ a ©f tli# batyl •or-' 
m^isa»» a lKt.ff#r-iag is pWQi.mme& ia tfe@ imriou® meAia 
wlil^ li aay signifi@«,at Im&img PH fopaa-
tioa ©f turn tyjgimi fem-eatfttiom seiAs# 0oa#®{imeatlj| pS 
are ©f littl® ^ alme ia tfe© ©f a-eiiitf ®lsamg«s 
tujTlag til® f#ra«ii'feti©a,, aat Ims© titi!«i.tl©m smst b® «ia5l©f'©i« 
is a.®illtj te® t© tb® for»tioa aai ®oaveiPsiom 
0f fe® fe?i»ata-tis>a. ati4» wm-m foll©w®a, by mmmmmmnt ©t 
tit»'table a®iti%» A 'Itaowa mimally 10 ©•©•, wa® wi^ -
imm, tWQm tke f®im«iatimf »ask,,. ii«a%«a Just t® beiling ia aa 
t«st tube te Tmmm -©arbom 4ioxl4a aa^  tfi.®a @©©1M quitfcly# 
» a' • 
diluti®a t© « f©iat mh&tm ia® #&l©r wemjlt. ii®t 
til# soluti@a wa# titrate- wtt& 0*10 1 sMim &yiF«i4© mslag 
p&©a©lpM'tiialaia-tfe# ltt4t#at©r*' 
H&»®Tes':t, «ltii me lateeauotios ©f arti©M©l:«. jaia# Into thm 
.f(«*®atati©w-# tlie #.f -^ rtlss-yr aeM-^ 'tes® ti-
featioas is lii|>©ssible, because of tbe dark #©1©^  of t&« media.. 
fH a^ sttr»ests- wer© uiada Im a f©« #a«« %m thm. Ib-
itial aai flmi a#itity of tli@ mmh est mmimm ia a@i4-
itr toriag ti»- s#llw pfefts# Qt tte' f«»«t€tioa.-
4* SeparatloB and identlfleatAon of the individual e<iBioB®atg 
 ^te sassi 
aa«ilrti#ml 4#a<^ l'bei atev# -wmm m^ d most 
©fteii la: tie ooTirs#--.-©f tfe® ®i-p0ri»-atal worle tMt f^ l#*®*. H©w-
%.«. axi dative, aia.lysls tm »t .©peeifl® for- btt%'l 
#myl •aie©.&@ls#, -aai tb® aoetorse^  titmti.ea it ia reality ©a© 
for i#t@rsi.MatiojB .©.f a ew^ ia. etes# -of ©atrb®®!-! ©•mij^ nd..s. 
-ttmmtmm,,: s©-i»tl'»©# ajpiss-s wfeelfeer me«© «o]ipoyiid-® 
ag^ mllf mUt ia. m# mrl«a- f«m«tatios XiquoTs* me ©mlf 
my t.© b© ©erfeim- ©f pr«-ses@# is t© ant ideatify 
tliA .ae®©3?di:sig to staalftM »t.Ms#. Ifeis f:r©.eeaiir® of sepajea^ -. 
ti®a a-ai l.temtl-atatis-a lias b-eea f@ll©wed ia. s®v®ral ®a®#g,, aM 
th# teelimlqm msM is d®s©rib#d ia wae a ©tail* 
a® '^ •eatmeat wsaallj imvolvei 18 to' BO liters ot tmmm&t&a 
mmh* TJm: b#©r me i:ivld®i between t«o IB 111» flask# wbi©li 
• SB -
tteougb long «itti a S rm-0ivim$ 
tlmmk wma wmm ©ool#i I'll as 1-## mtkm fhe i® tii® Mrg« 
flas&i.,. t-be- .aMitioa of 10 ^  15 g» mt p.owi^ -©# ©alelm 
t-#.# wm ii^ till^ i ipapitlr,. &M. i fio # liters of 4i®tll* 
late wm@ Ttm oilj l&je-w m tim surf®®® ©f tto 
AlstilKte was rmevM auft «»»€»• •ilattllat# TOS s®terat®t 
wttM .so-tiaa #lil»t,i#- s»a •'Bits mm- ii#tiilat# was ' 
g^aia ©©lleetM ia aa leM flasfe ;aai m® ttpper #ilr Mfm wrnQmii 
a® fli:® ©III- layers wif© e»Ma»4 aat ®Qiisti%mt©4 m&it*-
If #U3?« tetyl al#©li@l la aqueous solution. 
tt© ilstillat® Is sattirated ®itli aniiydgw# potassium 
te»t# laf«r if^ ae^ r^ i asi, digtillsA fai*»ly rapi-tly 
I 
1 
& «©li®». f&ete-i with 1&© tlstillat# ia tii® i@.«a 
tmmlfm- i®. &«fi.fe#a$©ii-s to il®*, aai is- f®r 0«i^m&tm 
At Si:®' butyl •al=@#:tol soluties ftr#t »«atioMM 
is put lato iistilli^  fJte.gfe, the dta-tlliatioa Is torn-
tiauet* -s^ ill mottttt %#ili,s^  feslfiw 91® is «soll-TO-t@t witte. 
pmwimb f,^ .®tloa. at - Iteat. At $1^ Maayy 
sl,.2£tiir'« ^OH-SgO distils mrme sa€ %# ^iistilMt* s^paaeates 
l»to two p-has#s uatil tk#- t»|3®ifat«p© 're«,eb®s afeout 94®*, At 
tMs p.eiat tbs water Is ©omijletelr remoTed.,. mmS. -fe# tmp-aem* 
tu3?# riaes. rapidly to 115°, »t miileh. potat a frm^^lon 
%.M Pui-e teuti-l al®@to#l distils a©^ o8:» fro», 118° t® 
lia-o,' aM tm of •reslto afeow lia®«i?© r#J##t«i, 
ill mi fractions aop# eomtoined aa# t© th<ssa 
mM«i excess aa&ytreas sodiun sulf&lft» The mixture was al-
tewei •lo-s;taa4 mm mlt #l»%e mm 
filtered ftff ®a«ti-©s# #l«r m®. tmm* 
tioaated tMirMmX 
i»^ |irattv«:S of tlie. wrious fractions obtaiatA .pp®-
piwt a©$«Miai t& Esm». "twlitative Organic IWtt-
•Hi®. ««€t©ss' wa-s «S' tte E,.4. pMemyl hj^ m-




Im m&m t© t©t«mim© tfe# #®atiti®a» tm the Mtyl-
fi^ aealatiom qt a2f$l#fe©te#, »@f©ral 
ai'ttmrnt procedures were investigati^ . fi#s« um 
&i artleiJtok® -eteifs, o^ taiaM fey m* 
.ti?a«t4.ng 4i?i«4 ekif® *ltli water# mi, •&© ©1-
telatft hf a tit of hotb m& -ifaip# m« ^ ta®©aa «-• 
tra'tts. %Q previa# @as#iftt4al etastlttteats tliat hm-
laeklaf l» my &t m&m& mriQUS -artieMke substrmt^ s,^  -atii-
U&m% stttrl«at» pes'® mMM la f#:ra of mm. ©ssk,. 
glmt®s, amt mf %«» m^ lm 
Tt® mterial amllabl® was tljat prepared fej 
Ei#lilBg:«r a:^  MeGlaaplif | If315 for tb® ©«mir©t8l prodiaetloa 
®f S^ fwai l-ems a.rtlsfe©l® ©MpfM, 
4ri©i,^  s@al<ti 'Wf la ©aeks, asfi latis setar®# mmti*' 
tiitM til© pria@ip©l •swfpif ©f »at«rtal m®#t im liie fesmeata* 
tl©its# 
fli® Jttl®'® was t&at ©%tai»i. 'by tb® hot water '^ xtra®-
tiea ®f th© 4rl«d a# -earriei ©tit la aiffuslos Mt-
tmy ia tk© Iewl©«6 "pMrntm It vmm 4«eirable t© ir-epare a 
-• M -
larf® toat©& at omm tliaa ©p@irat« 
tottery fontinuomslF* Sim## th# J»i## «ttM m^ mtX «:Sily., aai 
m«- a®t tfe« ametiat a©t meet 
ms »iieeatret®t %y m'iswbm 
ikftmie mmm «peri«®ata-tt©a as «ff.i©l.«»t afparate-s wa« 4#'-
fl»i f«r rafii ^ m$«.tsatiea ## 'T^ m XU liter r®aad-
ifet-tea tlask® w«« m^ sm^ eoted 'tte^ ttgH larg« "Fjit-m. witli & 
©entral r®s«4^ ,ag fMek^  al^  of IS lll»r 'Hi® latter 
was 6©@1®4 %f iatt@rsioii im & large ero#*: tM®m.gli w%i®U ®#ia 
wmm was ramiatg* ]&#Ii ef tb© flaslss tiaS a MpMoit atteefeaeatj 
tltfi sipheas #a the ilstllliag flesk# re:iefeargiJig wilfe-
oat iii»ntliiig, til© ««t»„ aM tjtet ©a m® r®®#if^ @r allow«-i #•»§ 
t« ^ iraw &tt m@ tistillat# t«iMi'©ail2r-» fht® iietilliag tlasfes 
»@re i«er»a€ ia to«Lispleri©al ir«m pams im wtii«li «t«r was 
©^il@i to fe-eat. tl» fl&sfcs. Hie r®@«i'r.er was ©oaa«0t©i"t© tto® 
dtt#ti©a .FBoif, 
t^ - first #i»#mti.0a SO liters mt Jui©® w®r® 
«lffiitt«4 "fe eimf«tati«».,. mm yi#ia©4 18 liter# syrap aft^  
steimt 10 Qf at® torimg 'eTOp-oratioa 
m& &Qt mllmrn t© ®xe«#i tori^  aost &t tlie tis©. it r@-
Miaed at 50® t© iS®.« ®ie wat®r p«mp ttsM ms'®f tb# liigl me* 
mm %-pe, aat ©seasloaal trowM® w-as •©»#ettat«r«i wlieii some 
slight imereas© im water fressmr© wowM r®@»lt ia ]pro-te©tl©a of 
a meaum titat teiliag p©ist t@ 40® Q,. Tioleat feoil--
iag w®mli fek# fla#® for a 'tiiae^  ani t&e resmltiag -risers 
- gf • 
litttid at "tti# lo.w«ir t«p@ratar.© m&mM trnmp pstb&f' te43.y» Ittt 
if m© hQiltm point w«2?8 »iataia'©a at 60® to ii®, -aat atemt 
1 &f mmtm oil aM«A# tiiw$ b® m witb f©aii-
iag ©r Mapi'S^ , mmm when tfe® Sfrmp "bmrnms t»ito ©©a^ aatrat©#* 
fbl» apf«ipiita,s mB m®A fear sob© ttjae aa-t 
tmtQWf mat it. was a littl# ttffi®«lt fi-
aallf, a 4istla©t imprei^ iffiemt «a® sat# hf tli# u»% ®f '»tmm teat-
lag* A. 1-arg© WfT-m teottl® at it lit&m ••mpmilsy wms set 
i» Iks aut©0M¥@,,, aM iby *#aas of m mw^  ®o«"* 
i,«aser, 4 tmt is aat It w# to03?% t© a IE 3,it«se 
nasi as i'®#9i't©i'« e&%t#a waftdii^  w?app.®t im t©w#ls wa# 
ii®#a a® jpaekini tte.@ m®«k ©f feot'ti® t© pir€ir#at t©« 
meli ese«ip®'<j.f stiwa# Si@ «i®ti©a paaf was a.tta^ tet to tli® 12 
litm mmiwm* fitis ai^ ayata® «s ^sy tm mBm-mhXm aM dis-
laantl©, aM wl % a mpi'i s^ mm gt mtmt th® 
wetiM -eTOpera't# g,-§ t& 3 liter® df water heur* 
•ffla,# syyup p3?o4at«i fey %# #o«:#®atf«ti.o3a. ©f th# d.ittamim 
Jmi©® .fioatalfts appr^ xim tely fO p@r •©eat t©tal solits, a® 
©arteltyiyat®. mntmt mmimtm. #f poiysa^e&asrii®® ©f 
letwl©»»,j s©» free reamsiag ai^ r is always: pp©s@at. 
Th# fij«t pr©pa»tioa yl®M#d a syrmp ^ ieli -©oatataed, aeeorA-
ing to ail*®©t amlyais,:. lS«.f g», 0f rsteeimg, stt,^ r p^ er 100 m» 
After Myirolysis ^  tto-e^  syi^ p fey liie »at-Ii©d giwa •to®l©w,, tm.m 
mmvmttlne, tlie p©lysaii#i®ri«es to .:r-»&i®ing -stogarsj tli® ®oae«a-
tratioa ©f Bmg&w mm foam, to to® &S»i g» far 100 sc. 
•ail® mlm- thmmt&m- r-tpr-eadats t©tal afailafele ©arlGliy-, 
trat© ia tii® syfttt*. at tbl» «OB®-#at»aM©a wag a 
aafk^ -d tendex ey tewM aoM ©a tfcs ».i>fa@e ®f tlie 
lifimi imriag ®«t if tbe ali"^  ia 'fk% ®to^ ag®. ir«#a©l ig 
4isp2a«®t % tit# ©f -©itrboa dloxM# tk® &fmp mm. 
thm b« fTrnmitmi. tm loag without spftil«.g)i» 
y»g»®«taMoia gf i^ aty»a.tei arti-ife^ teeg by ettlfair^ g X aM mb* 
-go kgs,: &t %©. wef© ®paaalat©i la the- . 
ani ttse4 la %@ followl'i^ , exferiaents# 
a»- fite & litea?- Irleaaejer flas&» ©f assfa we?© p'^ pared 
1, ISOO ee* wate? ptes 75 g* gremBt ®Mps 
S. 1500 ec. « *• 90 g. « « 
3, 1500 CO. « « 105 g. « » 
4* 1500 ce. *• » 120 g» « « 
§* 1500 cc. « « 135 g» « « 
Thm flasks fl«.gg#i «'al #t#3eilia#d at SO Ites. for 1 
4ft#r m&k wm with 100 ef t&e 
tltii€ tfaasfeir ©f tmltur® X growm ia §• ®©at coct msli#, Sas 
eir©lmtl#B Has fair after m Momrsj Mt ma little etemg# 
ia t&® imsl «:©#ft for tlie 4@¥©l:Ofaiiat ©f a ©tor aufi Itig'hi 
aridity, til# pi mB 4#3 t© 4«4,». Attm ai,®ttllatioa ©f tfee 
litmo^ ., .itpa^ lfi© »astir@m©ats on tb« distillates is-
ileatM' pim-oti:ifellf a©^  .stl«ats» 
%•« 'fli# alj©''^ ® «p'«ela»»t ws using th@- mm 
of .matrials tet Mie flasl:® w-er© lmo^ ®«tlat«a witli FOS 
file results w®r# aaia# m with witw® X« aa.s»iag 
A®¥®l«pei, fettt mmM mm littl# •f^ aag# la smisfeat# ®x®®f t 
la@r»s® is a®i^ty*. tw# ar@ in a.^-mxmm.t 
wltto -tto# fimitaes ff aM ^ ©rtoma (19S4)» 
3* y#m®ata tiott of jiiiee obtalaQ^  by liot water @i:fem0tioB. «f 
ififi fP4y# .i» 
A feateli of Jtaie# wa# lafc@m tli® aai 
4tJ.m%#d la B- iit« fla-gM;® a© mat l&s total mXi^ m frm 
4 te IS p®!? #!«:%•* fii# flis'sks were steriUssM f®r i Itsiir at 
10 lfe#« fr®«sw#;, tfea with ©alteire X ^ o^wia.g ia # 
®«at ©trm »»&« f#aisatatiea^  resulting wer® 
lrr«®ttlar» .««« «ppr©^ .aMe ^ ssl-Eg, ©Sier# a©t.« wtoat-
•@Fer fem#afeti»# ma -stowa asaally disappeared wiltiim 
£4 l3.©mr®.| l«tifise ft® IJanor with a tow ©tor#, ftm pH was umn* 
ally fmm •4«4 to. 4«S at- ®teg© aai r«aitt@i. ®«-t l@ir@l» 
64 hair's til® #p##lfi« a©a#iir...«®a% of tfae 41 a til­
ls te sb©w«d tl» .s©lf»t yi®ia tfr tee imipr^ eiafel#* 
la a se'«©Bt' s#3?i#»,. mrieas a»«st® &t -fe® tiffssioa 
|al»s w«r« mmm^&t«&. %f mmm. iwimg 
p»©©0ss# m@ &mwi% -of .retoelBg'•sa-.gar laer#a,.s«4 •®«m«wkat:» #o 
that w^ iim tli<@ r«»iiltia€ «yrmf was iilmtM aM f#3?a«at@i. as 
gaasiag ma a&r© ft-etim# • lut tiie l^^ ent ylelis wmm 
wmy l#w, sad tmthm mtilt^® thm m^fatqlyzed 
«tsrittl wmm alfeamiostt* 
•» 08 
y#rmentetlon et My^ olyaed artl choke s> 
a® •mmvmmim ®f %h# p0lr«®«#terli@s ©f tti© 
»dti'®lag Sttgar# to© 'feeism aee#mpli:®li.©fl '1^  a«it 
iiftrolysis, aaH tei' elet'te-eSlalysis, wlileh HaMy lias «-
pl©yea la fe# pr®fa»ti©m «f lamles® ©.oasemteates. la m® 
la¥#®%igatioaS:> the lt|'4rol.j®is a® 4«s* 
%f li/ttklager (1931) *s as#4*, Asserting'' to the table# 
pr«s«at©i by li#hiiigei'j.the asxisim #0af«i»#i©a ®f th® p©lf* 
•saeofearldes^  with, aiaimaa 4#structis» ©f l@'Wiil©a©, is ©fetsla-
©a. ly a«ffi®l«at sslfuFle aeii te r®itte« t&e pH ©f th@ 
Jmiee to l*^ .* maimtaialag at 8# t^ T 1 hoaje^ t aM a@«-1amli2iiig 
with 'ealelm «ar%o»t«. If hyii-^ oehl©!-!© «i©i« is msM# the pi. 
BhmM h®. Thm author ».atl©B#a p»#s®ftt.s date W Mmm 
©f ibith the afpar#mt normal 1% ©f aeii r®<i«ir«a ©aa to® teter-
aim^  for Jult^ s- of fariem- eoaeeatratioas# 
Hydrolysis of' the chips lith sulfuri<? acid; a#utralim^  
ti.©n fey means, of p-owAegM Q-al#lm €»rlj>e>.mat## 2fO g» of th# 
©hifs. were stirred iat© i9©0 «.«.» ©f wa-t«r aaA .hi^ 'olya&d at 
8^0'® after th@ aiiitism ©f W m,. .©f IS 1 -sttlfarl® aeii* 
®-oliati:!oa wa». semtratligat after -me h®w hf the aatltlom ©f ii g» 
©f eaieins ®ar%©mt®.# pH -mw -thea 5.*f »• ftael wlime 
wag <4120 o©» aaS th« ..«i^ r ©©ateat was S.iS g# pm 
100 mp ISOO &&, of Jale® vmtm iB.trc2t&tt©dd imte m&h ©f th»# 
.g liter flaslc©,* m#»@.-w®re fit®rtli2»i at 10 pr«.s.sttrff 
• m 
tm m almat'©s» 0:»l-©€,, aoi tJao®ilat®€ ^with tO& m* &f S 
f®? mmt &mm mmmU fkm f©sae&'ta w«@ fairly 
vigereas wl% .gas fw»tl®» isersis ting tm mMn t .i4 ml-
v®nt tet@»iaationa w^ s .*«s tb® »p©.elfi'e. @?aTl% 
a® a»^ ly%®al .i»e»iats ar# gimm .im isabl© 1. 
®sll« I* tion of chip slxidg^ t hy^ golFStA 
Eili ga If uric asli. • 
: ' SOlf dSttS 
m* 1 %.* ©?:« t volvime igt per 100 03,^  Cawrag©} • 
* • 
•». • I of 41st» I mT tlm% 
.S • •995S .1420 • 0.2S • i§...o 
Ite .9953 3.89 
Sa • .9949 1300 S.57 18.4 
•gl}' • 9950 S,50 
m .9943 IBSO 3.64 19.2 
.31 .9948 3.64 
Aee^ i^iag to mm@ ia,te, Ifce m'-mmm yield #f SQlTsnts- is 
BQ p®.r «.€at of tlifi m- Sl*i pei" @®.at of "li© t^ tal weight 
©f 'efelfs tt:S®A-.* Psspit# the fa#t ^ .t mes® so.lT©at yi.@Ms w©r« 
tmlte .go#4 OS the bagi® of sp@eifto ®mfity of tbe Aistlllates^  
til® iflT'eet tltmtim mf amtme &km&& this pTGi^ et to. 'fe© l©w» 
®t« a##toit# tonteat of tb©- iistlllatft.s «© ojiiy 0i«0 t# 0»i5 g* 
100 Q©.,,: whmte&M}g,. the aonaftl tmr eorm mtmh mri@s tmm l,..l 
te %•»& g» 
ftgmmtatlm of luagolfsed at l,#ye^  a.eldltr 
tl»» the-  ^ ®2m€:ge was pi?®par«A la %m mmm samer 
40 
afe#ira, tliat ti» byteolysis-- ««» #arrl#-t e-mt at pH g».g, 
at i«SO, as ret0i®»«&<a®i fm ailfuric a#ifi &|'4r#J.r»is* 
,yi«-M of 2f©-te©i,ag mgm mm o^ aly %M per ©a %« basis 
Qf "tti# <33fy welglit ef- iMps, ta contrast to -fee 60 e«at e©a-
Tm&tm ©%'Miaia mAm optimm ©osiitieas*  ^
Si© fe3«eafe tl«ms emiris# ©at ms ftto©ire 
a^mt %hm tegrt# &t Solf«t aaalysl® was p-®r» 
f©s»#4, «jiag tl@ ©xiiatl@a. jp'o#eim'«, ajai i^ ewei tJi@ &m 
t!i0 Msis ot ,r®ia.©ing mm^ pysss-al m fe® Si -pm mrnt* Oa 
t.|». teasis of of ©Mpe. ms«4, tt^  fi©M was. •6iil.,f ig-.t 
•pm eeat* %a#''sb0wiag sgsis of tlie 0T^ M..»a. %o 
atteete tbe psiysao char ides preeent, 
fit# rtsalt® &f tkm abe^ r® 4©«©3fll>ei steii@s stow Qjaiy 
m&tm fl&Mm of ®xp#^ iamt.s 0lt#i 
r^^ pfeseatei oaJly %hm lest ©f a. of f.«f»emtetioas ia wlti©Ji 
m# »t#ri.als w#r© ws©d aa atef®! fei?i«tatloas 
gaf# l»«;gals'i? ar«i»lts wim far 1mm selwat yi«M8*: la most 
.ea-se--® %kmm wat a.^ pre^ iabl® gagsli^  witkia Si h€>ws ifelel 
i-i«t amtb of thm 'SimAge %& the top of tb® flask* But 'tli.© 
slag w*salt alarmftly, ant sifjis ©f f@Mi®mt!a%l¥« 
a«ttiri% 4t.»a.tp©ared» «as ao% sm'<fc ia 1^ © «>l©r 
|a ^ ilstiact lightening wiH fee »f©rr«i te later ia mm.mtlGm. 
witto ga«-##ssfml fem^ atatiQns*)- A ©AoJ?- li&iald p@rM.st ia 
@#al^ a.#t tite usual etfcksr#al. tmwqt ©f li^ m^ cra ri©b ia as®* 
t©ae mi iRityl ^ alcohol, H©weirer.». %h®m slma^ e# pr#par®i by 
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buktutlq ear bom t# »!©*«€ jier« feieaes-
tettv® a^a th# •etoi'p«.». it &hqmla be a©t-
#i ttet i»©giils.i?ity Qhmwm% is jr^ M-bly 4a# %©• a 
tlom ©f iAt& p»tels a®^ tmtt-6a ^ mftag tfe# 
a®.lt 'torsa-tets"!.#' Aa#'^ er .o-^ J.©®ti©-a is. ttet t&© 'use of •taleim 
€»te©at@ •gi¥«s vim to. 1;r©'a%l6.s©ii© aai. mae^ nta-ell-
al>i# frstteiBg tte 
Sfajp® Jh.Mr©lFa®d w.i1& hydroehloyie aeia i lararolygat.# 
a«ferallaM liytrg3Eii#» f#a llt#r» of water *«r@ 
t# is ii li liter t-qw^ hottom flasl:.^ . f-50 .gajaas ®f 
gr«m4 :ia"-^ 0&:Oi:0 *«© follow«i toy %&# aMittoa ©f 
MS ©,®» 0f'lsl %arociilc»i© *im ¥ig©roms stirring# ®i« 
maimfel»-i i.t fm 1 te^ mr aa« m« aeia was 
m®m'^ alls#i hf mMitim wtiw faytrexit# s©l«tleii %e} a 
p[ ©f g^ O, tt.ssl mlvm& wag 10630. ©a,,, til® fetal redmtiag 
sagar iW»9 aai %« Kt-^ r per 100 §«0f g# iSOO #©, 
w«© fut isfe rn&m ©f fo^ *ir^  4 liter &l@iia&f» flasks, aM 
sterili»a for l/Z l^mr at 15 pr-ftssMT#, thm immnlOit&A 
wi-te. im ©©•• of meMwrnlf f«»e»ti^ ng mm*. Qfts •mrnXuMm was 
¥lg®»a.8 om th% »mmM Say; aft»r 84 totirs tJie was asalFse4« 
r«.stil%-s 'are im a* 
- 42 • 
febla S# of sludge hydrolyzei with hytrQ^ h-lcirlii 
a old agd neutral! zed witfa sodiu® Itydroscld©* 
!©• 

















;g. per : 





la .9945 3.85 -g?l-0 41.7 13-1 32-. t 
lb .9944 3. 92 4E.5 
Ea ,9946 3.78 t7S0 41,6 131. S 31^ . i 
Sb ,9947 3.71 40.9 
3a .9950 3.50 B7fO 39.1 131. S 30*3-
3b .9948 3.64 40.7 
4a .9946 3.76 §730 • 41.0 131,5 30.. 6 
4b- .9947 3.71 39.6 
la aAiitioa it mj b© aeteia fiat ttie a@etoa@. analysts ©f 
tti©0© Vistula&toir®i ii^ r©v©4 fl^ 4&, 3?amgl^  from 0,90 
to 1*,0S g, p#r im es* 
F^ aa^ gtatloa of f l Itga te. fg-om a eld tey-irQlFgei 
•Oite tteusaM g# of ©Mfs wir# liyiTOlyzed wife &yir©®li.l©ri® aeit 
im tSOO e©« ©f wmt&rn- After wmtrallaatioa.^  mm slmige w® 
p©wre4 0at@ fomr large Bmeiat^  aafi filters# Tli« 
Juit© was pressta aaA tfc# r«sliae mshtd wi'ia afemt EOO &&» 
©f water,. Bi® filtmt®# w€r@ somMmt to m.k& m total voIhb© 
©f 91&0 rn&m. of wlil©& SOOO ©@, «@r© p©ur©i im.fe ©f ttsr®© 4 
lit«r Selemae-'i^ r flasfc®, mmt& plugged ami sterilized 1/2 
hmr at li I»o©'Ulatioa was mt# witli MO m* of ac-
tivelr fem®atlig X «ult«r-is la 6 f«r @«t ©or» »»li» ffe© sugar 
•- 4a . 
p@r 10© ce, -ctf •hjto.lya.ts w&m S.fS g.,.; tefel -pm fla»k 
lfg,;0 g* fes piK}t««ti§a was- a«tt¥© -©a. m©. s#^ 'M day a»t 
la#tet uatii a'teut th& ^ Oth tew - lha mm «i*« i» 
mil# S,. 
-ISSSMSiS&.SL I'i^ sea t®. kytyelygea @M.g bimm 
% Sp» gr. :SoiTeat® :Aeefoa©i ; -fetal J Sugar : % ft em 
Mo» ; of dis-:g,perlGOig* pea? .-Final :sol, g»i g. per: lav®*,1 jtillate : 00, of :100 CO.: vol. 1 per i flask ; 
; 4i®t» tot disfe i flaste. ; * « 
1®> ,9952 S.36 0«94 -mOO' 41.66 ^m*i. 
1% »9953 3,E9 40.70 
.9944 4.06 l,Ot 50,70 178..0 a9»4 
.994S 4,13 SI. 90 
.9936 4,40 1,^ 2? 55.90 ifa.,0 • 01,B 
»9939 4.27 52.90 
®asfe-et- 1 ia tMls s»l#s T«rj sli^ * 
«i»4tiistlta «tow«l as. 6,^ aataa«# ©f l©ag eliata»4 »ts 'Witli tulc* 
mis,!- ®aiaal«. fcar«%i©a* fli® fsfscntatiGa -iia g^iw yield®' 
®# h,i0, as im (|».t tto 46fl®i@a@y my %® -t© tli« 
raaoml of 'S©®® »urce of amtrleat i» ttoe, a&lli. *t-
tm* 
tm g«©^ al,, aH 0f tirs-et f^ ratatetioas of aarM.* 
©boke Juiees p3r#;par«d soMi lions wmm la©klag 
l» %fe® -ftat -'ty^ ieal tmmt&wmt%%m ©f 
stoeM im mm. imt© %im msaal «lir«a|;«# A® 
tha yl@M of Sfjl^ mts tn t@ms &t gXmmm^  
• •44 •• 
starsH m. to m ©mt* %fe# ira.|.ia«B .y#^ larlr ©fe-
mmtwrni. %n tii@ &mn m&mh fmmm.^-ttam-» 
#g a441tioattl mtrimts .ia fmwmu^'tim &f mrti* 
choke juices* 
Slat# it is f»a H&mmMim la. tn® 
lag p&g»»t Wi& MmiSt temsMtatlm &f -mMp «i»ig© aai 
Aiffusioft Juices, ©Itliei' ia thm. hf^ mlymA or ua!bffe©ly2#a' 
is :a©t •«#C'©ss'fiaI,* Mm ms# aiditi&aal EU^ l^ ts t# 
ia@r«^s® thm- M •&#. oygaBl» •spp®ai'<^ A^sil-aM©* Gens 
*»]& ae^^ium im %m ideMl tm gsmm. ©f thm 
mmtmrn 03Pg«Bl-iiis.;t asi ##«#t •feat if %fe«; «ri#s# 
sftitkoto wm& suppl««tit-4 fey tk% at-iltiom ©f e©,3?a 
a s^ ©, A©'#sr4iiigiy, 
aa mm i@iri.s«4 'to 'test till® •.•suppQsltioEL. 
a. Bag;toegMmt e£ SJEisag. aSHSSi of cgm by «arl>o&yagat® 
of 'aialtyigolyggA iyrtl»h#l£# %^©mt 30 kgs.# of 
##3?a mm&l wmm mixM unlfo»lf amt #t©-r©t ta Isto-ttl©®. 
mpm w&B aM®€ to fr©v#a.t m©M A«:#or41ag, t® tim ' 
«Offl#lal Mmtbrnm^ (1923.),» m^mlysiw hy tla.static mmmBlm 
»h&m4 %&© awilafel© dextrose to b® •St.O g« per 100 ,g» of eorm* 
-fii# syrap m«i ©.estitlaga lS».f g*. retuclag siigatr fer- lOO 
cc* im© t©fel awi'laM® sagas was iS,f g» p« 10© 
c#,*.| lns-aC'©, ife# of 1 g*. of 902*a im the sssli '1^  I ©©• 
@f' Bmmp maialaiaei  ^sugar la lt.qtt©r 
?«•*&« at feast, %•# .syrup me itlatei se. Iteat it 
»ft.gaf«sfi fflKSf© roft'tily, 
ffa§ a-^ i^a. mm% p:r#pared M B lltef - fiaste ttsiag 
liasM p.3sts Ijmwmmi^ mmmmtm ©f ai"ill«liote ayraf m &m* 
a® fsftt «s gelatinized, tto© iiMtM sfsiaf aM-ei^ , aaiil 
"ttta flsA.® f.3ag®©i ».M sterilized# fte te-'fe..! volime ia 
®8» 'was m-&m -ijif t© afe'ett-t, IffiO -a®* ®&eli ftosfc mm 
with 100 m* 0t fiftg wltert la S mmt m® 
f«ii^ tatl©«s. m ga.s •a.ad tl® .#03?m i.a 
®aeli fla-alE m» torae to the mrt&a® mA €i.s®ia.j«i tkes tfplmX-
hm^  tmmQ.%i.m* ef th© liquor was • M 
tlia <ioair#tisi#a.# Af-%^  84 saaly#®® fer 
tto# iailytftisl wi®© '&# aeswtpti.oa of 
aM mm .solvmt ofetetaed aqpfe- giv@a la -mfel® 4. 
' * 
'fiitol# 4* Solvent l?j th® if<§tpl.aeaa«gt'fe mS 
Qorn. W earbohMya te ©qmlyaleats of mihyteetls^ aM 
airti©fa@tei syffmg* ' 
















.1 a* : 
g» p« 
1. 120 . a S.6S 1*19 0.54 S8.9 28.9 0 
2. 108 It 2.34 1.11 0.41 2e.g5 26.0 0.85 
s. 96 m- 1*87 1,02 0.63 23.96 23.1 0.86 
4. 84 1.7S 0.98 0.61 22.17 20.2 1.97 
5, m 1»55 0.90 0.62 19.95 17.3 2,65 
6* m m l«g8 0.75 0.60 18,08 14. 4i 
*CoiuKia a is the yield of solvents tTom the cora mash la «»»& 
flask; ¥ is the amoimt corresponding to the different© 
the total yield and Itiat from the ecr% ia other '&© 
anoujit attributable to the syrup. 
Si# mi» mmm tlm.%. la h^er® mmm 
10 per ##a«- ®f the 'eir-a- ht® %»«» hy itS: '©fpimleat ©f 
artiehoke syrup, mrntrn is a pr©^ @sslv« €@«r®as# la th« -solvent 
yteli m -th# aacwat of m-pM&mmt trnwrnrnrnm fhls p«?0-^'«sslw 
yi#lcl mty hm mm to mim®w -^ r feotfe. of t^  following fa©tor#s the 
Bfmp mw #o«taia «hstaa6#:s ^ i@h l,ahi.%it^ tk# tmm&Uttm ©f 
%© •tartj-ohyiwi.t#® whisk »nl-i ofearwi#® tafe« f3a#©j ©r, th.« 
mmplm, polyaa#tlterli#3® «ar# mt hydrolyz^ t Into fsrsmtafel# 
m.0mM of mzymtiM t©fl©i«si#s ^  tM or®iai.«g» 
la fi@ir®» 1 te 4 mm. glo-tt^ t -i&M tmm mtote 4» 
•V) 
i-: id ' ' Vi 
qy^i--.'\k'y^'h 
"" • "-p- ' • 
- i ' xai^  L - - r J^r- 'I-  ^ t '. 
r riM '• istf " ' . t ' • 
* ' ' *t , 1 » ^' 
-J . P. 
^U. 
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. "ifc.«. ,, •,; • ••  ^ - j •; ••- ' Sk!!-' ''n-*" V* t i' 1 1 1 • t' - . 7 ' , ' '« • r^"!k ^ ' " •'St t ' 'i • ** ^ '•*'- (.J - w ' 
'5%fL' '•;-•'••'* "•"')•.>{• t -«„• • w: Ivoit.i,Li>•• -'ij, .'I t- , ' ' iij ffJiifri^ v--'•- "aSii'' jl - " » I- •" «• u- '^ bb^ - 4r litf • ' ' 
^S." .•• - • :. 'r • -V . Vio.,. - ^->b—^ '-"' 'Ly^ 
MM.. -t -ii'v- -:-i.;..l-.v;'U; I - 'k-. S^l 5 '• !- • i ' J - -'I - . '• i i'- t t' ;• >- <.^S4;i:.',.T,. •.•y|; -V > :;• .i -„._: ^  ' )^Jcj.'^ •'^yr--S-^ - j 14- -v-- r •'-- 4^ -'- -f--«= t-
r' 
O JC 20 30 50 
PI KL CT-f,-". J t ; • A 1 Mr f.,T _., -, .f tj 
bY IfW H Y DE,C->1,Y 7 f F) Y P' 
7o T" &iij <s^  
'* . TOTAL 5UG»ARL. (QronhsV 
' ' ' WXsM, X. to Solvttat yields i^ tio»*)tvpl.pt«me6.t of corn '^ 'whjrirolyBad artleiiolce sjmp 
*• c ^ 
figiar# 1 i# « fi#li solv©at.s a^ las:t 
total '«ga3p- as'^ aat @f »gar la Smtm pirns 
til© ©quivalemt mt thm star@fa tn tls« ©tartt); fg is 
a pl©t of tm rt#li of SQl¥»t# fa?©a %im sp?«p (se® !»• tm mbl# 
4) sgiitBs* .«©«&% ef Mmlosd im -the ayrsfj S Is ® 
of m# totei field #f mMmts ^ %^mt e^ t. a?@* 
pla#««t ©f e-er-a »s& %j 'tli# •wttit|'4TOlf2#i sfrap i-. ftgay# 4 is 
•a plot of tto f«p #$mt yl®la of S9l¥«t# a^ inst tlie total 
sagar# 
Xt is e-flieat ff©m «i®s@ matwmm. %l»t ft®14 of ms'l* 
m&ts is .isiwi-aieiit iip©m tee tmatlty of reducing amgar prmmt* 
If &m i.3afeilbit:ing faster wmm |)i«'S®at». as Biajsea a»4 ^C^ eNi®. 
Cli2?| a#^ »ed,, %©» tb@r® w©aM Im*® -been a ia "&« 
ptr®mta.g# mmm'&i.&& of sagai? to .self-emts,, l»t-' p^fe ©f 
fig«r© 4 ®liat»t®« ffels possibllilf, fb@ yield from tiie lp¥-
«l©s©' is ««m«iilat irrig^ ar ^ #.a «i»ll aaemmls are iavolf-^ d.# 
but It s»fl^ aiy WiMm mf- 'to aa @-f ateomt Sg p-€® eeat 
©©a'ferslom. l©.gi«al e^ l^aaation lii«a far fall ia 
fetftl yleia wife taer^ aelsg-©f t.ora. fer tb® msfer* 
arolysst is 'timt. or^ al«s ar@ ttaabl® t© ©oaT^ rt 
tie palyaa.e«.karli;ts p»#@at la tiie J«l@® into fenaeataljle 
©ii^ gars.. Be-naase of tlils faet, th&- m^ ct st«f in proteliia of 
pr©i»:el^  a «©e#iisf*il •tety--a-#-«tC(:'ai# f#m#atatiQm ©f Hi© #«rmsa<-
Im. arti^ ete is tp- hydrolyse ih^ sm p@lysa«&art€es ^ oaplet^ ly 
h%fmm •&© iiity0d»:ti©a of %# ©s»^»i«s... 
- 49- -
1b» mm In ^ ®«» 
p^ '^-llom &f mym-p mm iii»tifi t© iSO'O m* mm aeltifl-sd t© pH 
l,fS Ijy tl»- atiltifta #f 230 '©e#. .g^ Q' M me 
soXtttioa m» h#at#i fm 1 Mmt t©®,^  m&m mrntrnlizm hj tJi© 
a-tiittoa so.tl«» kydroxide, fie fi»I «a>» SltO m*f. 
aM tM reteelitg sa^ r coneantratlom »&§ g# p« 1©0 s®* 
•ai® mrm. m#@4 'waj- amalysea for stared a®#©rtii^  't© tli# 
Ilettois**', flii®. gJMsose @-tatTai#nt m tb.® ssttreli wa# 
61.«1 M* 100 g» 
?ario«® f®?^ p«pti.o,as #f liy€»ly^ ta aM geia'biai.aed 
©ora ««# alic®^  %m 4 
a©iia st#ri3.ia®i te 1»S tews at is frdssmre la l^ m 
aiit®€:te¥«, ••eml.tm* tlaste -sf a^ l-a ms ia©©tilat^  
with 110 -©e, m@ %Mrt ©f FOB eultar®' grewlag la 
i p@t @#mt mT& mash 
tfa# ii#]^ .©sitioas ©f tk® s#f#».l »ata are a® f©li#»:sj 
,pmas of eco'a #o, of 
m -iii hf<^ To ly sat® 
flask sai^ ®r 1 220 a.#a-® 
t 180 sm 
i 140 fiO 
4 100 1140 
5 60 xzm 
IE m&h mm® -Hie wlma# m» a4Jast#4 to a%«t. 3300 e©« 'Ijefisr© 
st»lli-iati0m» fit© fea#fttati,o«s. w.«r® "slgeTOiis, gas tmimtiom 
ms 'rapl^ t, aM %hm tyidsal formed mtfels 20 &@ars.» Aft-er 
84 tomrs, sa®fl«i w»« trawm. trm flask •mM ®l¥«nt 
®.mlys## w«r® pwfera^ i* 'Bi© r#'.eaits ar# pr@seat@t ia Tatol« 
.* so » 
fa tolls §-# yields by %e itmiM&mm&t, &t 'SMB. 
by oarbohydra t© egulvaleats of hydrolyset 
syrup,. 
« 
« fia«l£ ambers 
* 
• 1 ,1, « 3 , •» ,i I 'A « 'm. .« S 
I, Soiymisii g» 
100 CO, of distil­
late 
a. butanol 2.33 2.17 s.ie 2.36 2*08 
b, acetone 1.24 1.19 1.16 1,15 0*99 
0. ethanol 0.43 0.53 0.53 .45 #40 
""•I bo 3.89 3.87 55.96 
11 •I'iaSl voliimee of 
f^ imeatei licmors S3SS g«90 MOO 3345 2400 
III »fotai BoivSts S3»2£ m*¥q 52*60 g^.0<^  48.62 
IV .iiolvints' tram tiie' 
ecrat (dextrose) 
a* butanol 31.0 £4.10 18 .35 14.40 7.71 
b, acetone 16.5 13.25 10.05 7.00 3.6G 
e, ethanol S.72 5.86 438 2.74 1.71 
SB. 2^  4'^ . Si' 5g.48 •^l4 13.16 
f •Solvents from 
syrup (levulose) 
a, butanol 0 •5.. so 10.80 17.20 •S0.59 
b* acetone 0 g,90 5*75 8.40 9.SE 
c« ethanol 0 1*32 2.62 S*E9 4*54 
't.bi lOf .g^  .'^ 5 mx 
•^fl • Dextrose from Se 
<$qtu 134.4 109.97 8§.§4 il.io m * m  
?II •Levwlos© from ttie 
afrm 0.0 20.1 56.8 ma SE..-SO 
fns fotal,sugar 1^ 4.4 1S0.O''5^  141.74 ' 14^ . i lg8,.86' 
tx •Per cent yield of 
solvents (3) from totel mxR T^ 39 $qm  S7»g 6^.5 37*8 
x •Per cent yield from 
levulose '• O,"-' m*9 M.l , 34-.30 37.9 11 •Per e€aat 'yield from 
dex trose 09. S 39.4 39*1 a9.,s m * b  
fkm taleuiatloas aaler 1? a»a tlroagbo»t •&•« 3?#» 
Minder of the tabl© are %ased m assaaftl@» %a"| t&@ 
f@mt- fr« tlie #tar«fe im all «as«#. &m ^-prnMoml to 
ofe®#rf®4 la control flask#, mi :iBt#3p@3^ mt of tii© 
am@iat of m€MmA is %.# f©r» &t tii® hjirolym'!#.* 0«#«^  
tetel s^ l'rmt- yl#M I0 4«t#ralB€^ t 'tfeat which my %& at*' 
WthutM %Q l©wl©s# i®. Itt 
•tif.,. fields- .from • ifi' 'twag iMl'rtdaal sulv-eats' 
mm& tetal solients (IV, 71, MX, Will Im 'TakU il mm 
plsttM *fe« ©f le*al®s® present im th® mmh* 
atrate# 
A^ atm It Is appar*m% %Mt »3l"f®a% yi®li« froa t e 
spmf' ar# d®5p#sd«t oslj upo» m® qaasM'ty #f .iredmelag ^ .pif 
that t&e pr«p« mtrl©at# af® iir®,s®at* f&is 
fast,. wi^  mm MM Im III. @M IX mt fefel®" i sliw# 
ttet tlitt# Is » sigsifleaat Immtrng yield Qf selwa't® 
»p t©  ^ p@r mm.t refl«#»ettt o-f t&@ ©era by it» 
to."fe6 im l^ rdrelF^ e^t mrti#tete &ympm 
It aoti#.«i m x m  tfet the i;«il:¥«t© Is th®. 
#©atr@l fls#!:, M.a«d m tfe© d^ 'troms' #<|iil'«l-sa1; Qf t&e if'tarefa., 
iS' im tto mpper par't of ttt# tmsg© aentioi^ d as acsrwl f@r a 
go&i f @l«©ntation of aaaely, '$•$ fe 40 p.«r #«at# 1^ « 
yields fmm tk® S"l«r«& im tfea rmed&m^ ©f tto®. flaste ar® m 
&¥@rag®- 4 mmt than frm Hi® leiral®®®. 
- Bl.-
•/' ' » '•''rfr f/-* f'f %? ^ ' s -?--.5* , > ••• 
-. : --.• • :'is»*safl«*ajagiSia^ l»i^  
msm
mmsm 







Im a IB mwm ms hj 
-w&TiomB lattaats of me "Bi# raitg^  
,e4» is iO f:«' «@»t iateiewlB|. frm § t» iO# f«x' <i©a%#, tlsrc»igii<«-
mt tb« series, itf ^  &M iB®littM.ag -S© p#? •e-sa.t ' 
avsra-g® f.®p@®atag# ©ow^ pslea of ^ .e wmm Bf 
mmtrn II^  tfe® t# f©i?- ««t m@ mmwmblm wmm 
B3 p« a-aft W't'lli f©if g«»t ms 
S.tmmt f@aeatattoa- of thm hydrolyzed |mi#%-. tli# yl«lA was 
salf m fsr •• as ta thm .i#8«ifee€ %u 4' 
a®:s« *«atd.-'tei- «• ta «omflete agr@@»at wlttii la fefeJL® 
sai ia."a4ditio». p#4m% at whieb tm tfa® 
©rgaslffl# t# 1# fTOm resalts. 
pmtm %at «ss©ntlai mutrients far tfee l«tyi-e#t.%©ai® far* 
a^tettim -©f^  tM# ^ m^sa-iaa artiohoke ar« «pfii©d wii®a ©era 
nasM-^ ieastitutes 1© te'M p®r «©mt of tb© tetal amilaM# 
smgar is. Hi© aediiia* • 
of tlae of aMl tlon of hydroIy»%# to tte f#3*» 
amtlsg eom mah. liie follot^ 'lng experiment mm 4evis@i 
i#t«»lne rnhmmm fe©tt©r «#lir«at yields would t»# % 
aMiiOi. iii# hyiroly^ t# t© tto® msli teefdr#-t&« 
a«Aim, « fey adding pert teas .p«rlo-ii #al.l.y aiapiag Ifea -toiirs# 
•0f tb® f^ m«.taM«* ©is &y<te>ly«%«. as®i was pr.epar.ea ia 
hf mm ©f ^ syrmi? m%h ,i^ ir'#efetel©-
a#lA»^  aM aea:'t».l.l,iati'©a with mmwm ^ ir©xi4#*; '"skm 
S»f g., r#4m®lmg mm^  xm m* Irl-®M«y®r flaai:s 
m * 
&f i. oapaoity nmA f&v f^ aeata.tidas aM #©»• 
tainea tb# followiig msmmtB ©f mBh* 
1. SBO g# .®f mm pMs 1 %itm& w&tm 
1. • its s* Plu» S*5 llt#» 
1.. JLSt 0# &f -mm plm S Mt«2r«: wttsr 
la eh was. ®a4 st@riXl»i* -aal af%®^  wa® ia-
©ciliated; SCO •##••» @.f POS culfeire grow lag- ia # ftr #«at %©ipa 
1 was, tb.# -©©.a-tesi £• aai $ r«e#iirii-i 
t&# f^llowiag fts©«.».ts ©f lisrdrolyzate af.tfet Umm. tuMmtmAw 
Wlmk m* VQXwm of hJirols-mte ada©4 at AaoiiKt of 
•feiaes Wt» iaomtliiioa mrn gash £$-• 
04». 
12 •M m 
1 Conl^ X 0 q © 0 
t 400 400 §m .10© 





m@8# famsatattemi sko*i tii# a#ititr -©toai'a-st^ --
i#tlf ®f ^ 0l cora »/S& X 
i©6€ li«si IB hmrm Mitmr Aile & ana $ 
%m-&b afte® M &©*»•-#• riie wm& 
fee &tt& 80 kewa* Aftsr «»• 'Hjaal wim®® w«r« 
s-ea.s«i?#i,,. tm^ S50 m,^ tm.mm-^ tmm fiasic aai 4l»-
tilX«€ tm mlvmt .ttaalysia*. ffae mmlfBrn. w«r.e p^ femai Im 
%® m«»X •»»»«.. f&« m-mxtm «.»« glwa is 'la-tol# #. 
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'©osiltloae-:0f ftfijpolf'sls wttr® sa«li tfeat Itoe w©uM 1® 
stejpillaei Hi# "fcrefttesBt.,.. If -111.® #absis«i«at tottiilag 
#f- tiij®' Jmiee- mmm @<arri#d oat ©oailttoas aiaiaii-stag %&«• 
la'tro-teetlea sf .#©atmliiaats,^  stiriiitf sntttmimt tm- i&oi f«2?-
-aoatatloas. *©«!€ tli@a- h# ®aiataiad4. test mi# essmftioa 
Hie followlag 0xper.i»:iit m& A Ig liter ro^i-ai. t^t*-
tea flai* wag ptegg©€ wit& ©otto-n ai^i. sterilised by toaatiag ia 
the atit©«la¥j@ for l/s at 20 Ito* fressaarm. I» aa©l&.«r 
flask 1 lit©f ©f syrmp-wa# illmtefl to f lit®i*® wife w&t@T &afi 
«©lati-0-a was li«t®€ t® 80®^» lliil® tte osmtji ©f tto ®t«r-
il« «s 1>#iag, beafei wi'at m free- flfsB% t&e- iil«t®4 syrmp 
w«s p««pel. i:R, aM sttffi©i#»t &yaro«lil©ri-e aeit was @4iM t© 
aajQSt the pH fe the flsst wa-s pltiggtl eM t&e #-©ateiits 
aaiataiipi at ^ 80® fe-r 1 fhm f^sk was th»,a a 
little^,. mwA 1© p-ei? mm s®tiaa 'hy tori to wa# aMei from « .ster­
ile -to-ataiitt,® »mtrails©- tb.@ a@l4# mom.% ©f t&@- terge 
flask ms li«t#d wiUsi a fr®# flaae teriag 'tee of t-h® 
allsli,, m& lifBifts w«f-© fe©r©m^,lf miset by •t.goroms-
»1^ aklng» file rnrnnm of al&ali -used was te# tQaatl% 
lilted •% a^itraliz® o-alf f/lO #f m©a©i4 ®p-lgi.»lly aited* 
Tim pS -of tke r©«ltiBg so-lutloa *as tii«a -5*8 to- 4-#p-#aa[.-
iag ©a ^  initial quantity^ of syrup* 
f© t#et sterility ©f %«: sa-lmtl^m,!. mwimB ©aoaiits 
were r&mmi W mmm- -of st^ll# p-ijpet® msS. a,M®& fe ©f 
freshly #*©-nii2e-t 0or« mrnum fb«s® w«r# isewbatM -at sf® m.m& 
•exaalaei -iaily tm ©f f^ raeatatlom*. fk© laifge flasfe waaj 
A.ftw two weates of iamtoatioa there was 
a© Boti©#at}l© liimefastloa of tM s"ter©li la tb# mm msh 
asA gas proia#tiott mB immim afeseat.* Ifh© mmtmtB 
of %® laopg® flasK were alsis umham®^  after the tw& w©@l: 
p«rlo4* Afttr mm^  of ImeaMtlom the ©om aasli tiab#s^  
fi.|i©W'.©a a f©w tetefeles of gas wlil@li wtre, bowe¥©r;> Mrely |>«-
@eitltele» Ob tJi# smtmn of tlie selwttea im tb© large flasM 
SiaA apt ear four or fl¥© tlai' eolomies iteltli s©m®4 to Ije 
mo'M gftjwtfe, ®3,©s# wmt& ll«ke4 out aai wl^  W^ e low 
power ifti^ ®i'Oscop©, S1#M« fllamtrnts ^  moM lajetlls Wi«« 
felt th^  smoaat of .grcwtJi was tmite s®all#. 
f&es© resmlts Jtistlfl^ i %k& um of th® lijdrolrz®4 Jmloe 
wltbomt farther .©ttrlli'Satioa^ , provided that trans­
fers ftm th© hydrolysis iress®! wmm »«©• uader sterll,® ©oadi-
tloss# fharefiire, ta "fee r»aia4€r of tit® «peria«t« t®#* 
®ri1se.i ia Itiis saetloB, fejirolysed artislfeok# sfrup ©r 
@liips ar@ meatioaei, Mfe b#@B eaplofe-S aireetlf after 
lyirolysis idLtliont asy ftirtlisr- ©teriltzatlon# 
®* Fermemtatloa of Jmie® ia the pr^ aeno© of 
MZ Wi&al aft pi^ tMa gaBBleaeat* ,Br®llBliiary ©Xferiaeat® 
im tfei0 'SUiliyaroJysQi Jait© was. f©i®®at©4 la presen©# 
of mriows aaoaats of .soy to-ean nml. ®li-o«®4 tmef Im aolvemt' 
ylel€®« T&©'ream®lag sagar ^ -eaty pmseut im the Jul©® was 
tet of i>oly»a®eharit©s was aot atteoted. 
witl tbose fey mMag «i»fayi:ro3.|"»i 
jmie® with Hi© ©tk«r- mtWimt&i a-ttrntisB was 
to tte fftragtttatioa ©f tfe# hydrolyzei Jmi©@ im tfe® pi"«s«©e of 
•mHoiis «»cttiits .©f soy aeal.* 
V&Tlmm «paatitlfe& of -aa aqueous .®a®p.®asioja ef »y beam 
mal Ti#f« steriltaet la a. of 1. UtiW flasks.. 
l^ ti#iicske hyftrolymt® toatalalag 3.§ g» .of - sitgaif pgr 100' m» 
was %.h®a aM«d t® tb® flsafcs...* Tli@ fimsl t.«ia#sat3?atlQa,. ©f sugar 
•«a-0li tl&mk m§ B per eeati tfe® mw hmm mml •©oa.fent .raag#a 
f^ ctt ^ 0 %©• .g «#at# Tli© sefila wwo ImosmJatet wl% a@tlf©iy 
f-eimmtliig Has la mm m-mh^  m& aft.® 3 days %h«y 
w©ip© tm- sslig Ife© i^ avlty metiied as€ 
a.It© %® m®®!©!!© tltotioa. flie of •%« 
tm. f* 'ffee $Qm m.sfe amtyol flaste ^ atalsei. 
4S g* @f ©era #f ts ptie ««&% ©Qiiim.l®at, &.#li caC' 
til'© Q^ thm flaste :re«elv»'A SSO a®, #f liy4i*oIyiat®t ©tuWlsBt 
%0' BS»f5 g, ©f 'Sn^f., %.Qg«f<&e^ witk t%m •©scmat.is .of '^ey hmm. 
a@al iniitat©!* f.li« fiaal vqi'1wi®-.s w®i»# .ato-oal 800 m* 
fable sL. S2. ai Se 
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contont : 
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t sugar. 1 K» : §• " I ivoetoae ; total J flask 
1 0 © . 0,51 i.ei 21.E 
a s 0,37 0.7:3 1.79 •S,@:9 25*1 
s § 0.62 0.95 H.41 7*.S6 32,4 
4 8 0.95 1.09 £.84 S.6S 38.0 
5 IS. 1.50 1.11 2.80 8,5f 37 .,3 
i 1§ 1.08 1.09 2,37 3.09 28.2 
f E.50 1.14 2.86 0.64 S8,0 
8 g§ 3.10 1.01 2,75 8.40 &e.,t 
® 3,70 0.9? 2.68 8.15 3S.7 
10 C#ya aa-sb control 1»1S 3»80 11.31 40.6 
It Will ®#«a tlat tfe0 ®0lf©.a% fields i?#a€liM a smxls«» 
whsB Hie sof beam ®mtmt w.m abemt 0*t pej? eeat. fh©^  fields 
WOT® ef tb® .ga» oriar -^ p t© e.%e«t S.-& per ©eat hmn eom-* 
•teMtrat.ioa» -Aftm wbl-elt tii^ f iiaialsfeei sli#itly4. fills yr#ll»-
l.nary exp@rlBn»,% show#4 tM% good solir®at yielis ©©•ttlt he ofe-
%ala®l tmm tli# srtleaolt® lyiifolysat® in fi?©se»s© of soy 
hm& a@al.. 
•§£ ibyagQlya-ei. fliip glaa-^ e In. tk% 
Ml 2^  a®^ l yltfa m&m wy.le4« Aaother eac-
p®fls®at *as €®vis@i. la ^ i&h ®&lp slatg® *a.s «s@t ami the ©oa-
e«a%s*ati©a of isagai* is tb© »sli was mri®4 sllgbtlj. Th@ to,y-
€r#ly»te ms pr©paif®€ fey treatlog 4S0' g* of srtie.feote 
.« m -
@Mp® la a S liter flas'l: with mlfwi# aeiA* After' iiQitrali.2a-
tloa itttli gQ41a» 1km. total wlra# «s 44®0 ©#••» aal 
•SKigar fer 100 ee* was. ,g« farlms ©f h^ rdrolyg^ t® 
were aM®4 te a s-dries of 2 liter lrle-i»y@r f2asic# wMtfe. eom-
talnef mterll© soj feeaa msh.* Ia ttie pr©visas «rperia©iit tli© 
miaimaa ©o:nt0at of mf hmm »ai for sa©©esgfiil fenaeatstioBS 
wm atooot £§ 0@.Bt of tit a r«ai#i^  su^ r present« la this 
experla^ t ;saa© was mlatelB«a» la aMltlea,, S 
fMsks wer® pre^ r®4 mniminl&g omlf Bteril©' mj l©aa MS& 
wiiith. was f«ra#a-|©i t© tetermla® Aetber aay- ap-preeia 1>1« toI-
Ternt# are pro4tt#ei fro» ft® mj %mmB alen©* Tli# ©®^ o«ttioas 
C5f tiie aetia ia tlie se*erml flasks ar© as fc5li©«si 
flaste Per ©©at 
1#. GoaiDrositiom ©f Satesti^ kt® sm^ r 
1 100 g# of corn - 61.2 g» iextros©* 
g 18 g. bean meal plus 1200 ®e* liydroljsate 4.E8 
g 15 g. « « «f 2000 •» 
4 12 S* « •« « « 800 #©.• » E»84 
§ 60 g» « « » «  ^byirolfzate 
90 g* « « ft « « « 
*to%a.l a»omt '©f narMliydrate ia ters» ©f fieatr^ s® ©tai^ aleat 
ffee. ¥olm© of msli ia #a-@h flask ms about'1600 
#$at#a%s of ©aefe flas-k w«re i»©«lat®4 wltli steat 80 e©* of 
:s OS ismfemilture ia. i p#r e«iit mrm naslt* The oo'im aasli 
©oatrel f®rmm%4 BGrnally,. Ala?- ia fSaste® Sos.'e^  S, aai 4 
%#re wms- suffieimt gas'-sing to fom typical hm^ &m from tM 
'« io 
S'aiB.p.«faa#d ar-tlefaele fli@^ .^gglmg ©oatiaued alfe-o-ut m . 
tours at wlil#& llm© -the e#3Lor of rnMlm' ted M@om@ light 
Wmwk ia t© tlie tatte mmMy #©1©^ bete® iaoeml&ttoa. 
fber® was' sme g«s pftsiti-etisii la tte flasfct thB% ©©ataiaed 
Qmlj tie mf fe^©aa aeal, tet th« feoeaeafetive aetioa was.aot of 
figorotts ©teraoter of t&a morssl tatyl^aeetontG tmTmmtit&.^ 
tiaa., 
84 to-ors, samples w@f« lithdyawn asd ©emplete sol-
remt amaiys©# w«# perfomeS# fb# r^ailts eltalaafl ar« giT'«a 
ia falsi© S* 
b^le 8* •ot' mM&r. mMmMW&Um s.n .• %h^  
fermenta tl on of soy b€K.in • artichoke sliadge-
« 
• Sugar : Boifrntm •?- Total t 
« 
% cone. ! g. per 100 CO. of- • solvents 1 yi,©M 
flaiskj g. per I distillate 1 8. P^ r I ' froa 
!©•• : 100 ©e« : BuOH i i.eatoae; EtbH « i» flask : til© Bu&m 
1 Corn laasli g..so 1*.1J' o-.it m^-m 40. § 
control 
i 4 • E8 1.24 O.Ji7 2i5. 80 5.1 
3 3,73 2,19 1,S6 0.31 EE.70 40,1 
4 2.94 1.76 0.97 o.gy 16.35 
S tw.-.w 0.06* 
S 0,09 
*ltea ttie ¥..ry low tie:®tea© yieM© in gos» 5 aM © w©re aoted,-
tliese distillateB verm fsjeeted without fu.rtiiey solvent 4®-
temilaa tioa.» 
ffeis ta'fele QtfmB adtttioaal pmot that sof toeaa a«al is 
a ¥erj gooi sii,ppletteat la til# feraeatatioa of artichoke 
iiFif#lfgatos hf "ttie fea%yl-ae«t©:ae .oopgamims* 
- §1 -• 
ylsits la tim first tonv flastes mm® imif-oirMly 
msept far lo.# 2 whltfe, bat tbe h:tgi«at 8«gajp 
aaaely 4»28 i®r ©©at * Alt&oagfe. tb.® S5 per ©eat ©omvesslea ol» 
talari la %is ease Is still <pit« goei, it appears that. f@p 
aaxlaas ©oat«r*i©.a sf tlit sugfiirs %©• »l¥#B.ts,, .eoa^ eati-a* 
tiom of sagar im the mmmh sli©wl4 net greatlj 
4 p@i? eeat* 
i* scale fementatloa g_£ a-rtt ettefe®. . M^lSSlZSiS 
im pres^ so# gf mi l>-®aa f^ llowlaf •deaonstratloa 
%at sof feeaa meal the B##essary antrieats fear sol-
wat py®i««tloa Is aytt-<iii0k« hjAfelymtm&,. a lafge ®«al© f^ r-
»,atatioa mm: plaaasi t© pi'oia©® saffltieat sol^ eiits for tb®. 
a^-feaal €ta4' ii®atlfl®att©.a ©f t&# lativiftmal mm-
poaeats,. 4,gg, llt«p bottom flasfc *as as ©A fow %hm 
ptaPfo##* tmi aftsf Its f.ir©limlaa.rj stsyiliaatloa^  1300 of 
®OjBemtra%^#d s3P%i#li©tee mme aMe€» ani dilut@i mith 
water to IS liters.: If^ Arolyslt was ae^ oi^ lisliffd witt. s«l-
ftirio ciOlt wliish. mm afterwards astati'allsM wila sodim bi-.ircx^ -
id«* fie total am^ uat of ©agai- preggnt »a® 920 g,, 
A ®2@p©a.@l«m corit'ilBiag MO $•* of toy feeaa meal la a iitei- of 
water mm gt®rili2@4 aM ©ifi#€ to tti« li.ydrolf»t# is th© large 
flask* fbe rmulMm ©osemtratiom of s&j hmn. m&&l ia thm 
aedltta wa» about G»f p«i* ©eat* kftm staadlag oT©r aigtit in 
fee iaetitetcr'at tlie flask was l»at-©i to 100® for 15 
atmmtes, t&ga ttoolei to Sf ®, iao,«lat®d witk 800 se. of i OS 
is 5 t@a.t «or:a msh,- aai incttljat^ a, fw© corm 
mmh. ©ontfoi flasMs eoatalmtiig 110 e» of ia 1500- o©-. of 
water were Isosulattt at tii© sai» tirae. 
Thm ©satipol a»€la itsaiei ap- la 10 isisps. After 12 "immm 
ttm laash ia ttis large was gassimg vieiirous,ly^  aafi eoa-
tlsaea sa for ® asr© teows. Q^ ssiag 4lalml®li©i sl©wly aft®^  
tbat tia© aai toai fialAea %y th© 60^ hota*, Oa ttie mTtmm gf 
til# m^ satw %@r® was a 11^ % hm& of tts rssltee 
tTem til® imA taemlw aM th®' SQj S&mplmB 
wef® witMArawa fro® eoatrol® mi. trnm tee larg# vesasl 
aft^ * to Weill's @©aple%e Bolwmt amaljsis# 
tb.® jf«»later of Ih® li uor ia fee large v@#s#l, ateont 1? 
liteips^ # wae tistill^ A im ©^Tlomslj d^ S'crilJM fo-r 
•a^ lvejit separa'tioB.# TM ftmM of iry aixod iBelvmts ob-taia«fi 
W8« BS.S g» file first fra©%ion{3tloB jieltet iS g* at SS® to-
and lg0%* at ii§® %&• ll#-» - awfyattiosattom of tbe aii-
il© -p-ortl^ a yt»li@4 aa aftiltiuaal 14 g., at 5S^  to &S% M g# at 
115° to 11#:, aat abomt 3 .g,^  at fS®' t& ft®, m# r@st of tU 
ll,.iittiA ti®tlli#4 tte-ougli a mwflmg from SO®' t© f5®., sat 
fr« SI® to 95°. 
Ill® frae-tt-©a at Si'^  to SS® was i.a«atifi©4 as ae#toa© by 
pr®fmyati-oa of 4 tl-si't®*-© pfatayl 
fb® m^ltlmg- p^iu% of tlis derlvatt-v® ©%tetat4 was 126® t© 
12f®'j til# aeltiag of 1,4 tioltKj phssyl ©f 
a#@toa# Is 1 o®. 'Tbe fra.eti«a l»ili3ag fr« 11# to IIS® wa# 
<• •«" 
t4em%ifl#d as hutfl altisfaol hy p»fa.ra-H©a ©f tk@ S -dinitro 
benjgoa t#-,. 
file •meltlag peiat of tl»- €®rlTativ« ototaia®4 was to 
i tk© Malting pQliit .of featyi 3, S dimitro beazoat© i#--S4®» 
Tbe tmQtim l^tllag from fa®" to 7§® was met d©flalt#ly 
elia3pa;et«riz©d» A 8., i 4iatti*o bmzeat# was obtaiuM wliiefa 
a®lts4 at Itliyl 3, g 'iialtro melts at 9B® , aad a 
•«all aaottaf was pr@pi.jr«t for «s»iaattoa,. Hie fr®aMy p-#-
p6a?@d. erystals w®r#- e.oapai'ei maier m# mie3Pose#p@ with sos® of 
feoae wkitto m®ite4 at may «rfstaXs 'fr« 
%® latt^' 'Mr# a .tl@se to, %os® ef th® k&ma. i®-
ftwtlf#. Sea®®., It ms «oiiol\ided tbat #thyl altobol was p-es-
m% la fi-ae-tloa .boiling tmm to 7f®| altbewili. tl@ aif-
flsalty ef effeetlag a ®«3»pl«.t.# s#f6iratt.Qa of me .©tiiaaol" from 
til® otii« solv«ats.,. QBi frs-a tl,« small amoaat of water ^ieto. 
is al«js pMseat.^ fir©if®at©4 tli@ p-^^-aifati&a. of m satlifaetej^ 
terivatlv#.* 
flie total aa©m.at of solwats 3r#tovar#i by ttii® fra.eti®a&-
tl©m» a« a.lready agatlosat, wm- 8S5 g-.» Si.ne.©' th@ total amouat 
-of smgar soataia#a la tli« hfi3f-o.lFze-te was tSO g.».,, tl^ yi#ld 
was t8,.f p®3P eamt, Ol»'Vi»msly io suob. a mettod of .reeovory of 
solv-eats ,tli«# is ©©.asldeyabl#- loss>aai tii$ steai-ard set&od ©f 
mulwrnrnt analysis- a Mgfe@3? yi«li, aiouritlag to S-6.8 per 
«-©ttt, fH# .rs-swlts of tb-s-aasifsss for iMiiridttal ©©wpoaeBts 
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of tae solvnat mlxtejra fyom this la^ ge seal® jptrmeatatlon., as 
w@ll a® tile two ©oi-a »sli sr® giwea ia fafel© 9» 
SolvtBt yieMs' ffeta tte lay^ e S'gale f^ nagata-
tj-oa of artichoke hydrolyzat# l.a pr®g^ n.®e 
of - • gpy fe'tsB mmX * 
t I ^  Solvents ' ' V " total jieM " 
lo., Ieontenti g» per 100 00» of distillate ?solvents: from 
: g»p©r : .; g* per: tb® 
.; flask I t  Aa#toag 1 ' B'tOR ' - t - f l a m k  :  s u m ^  
1 S»ll t^m 0.S8 Bf.4? 40.3 
a 68. g* 2,10" i..m 0»83 gf.lO m..f 
g 92Q.0 S,,,8i Q,.m SSS.IO 1S,0 
^Gora maali toatrol® mslag 11§ g. «(f mom vhlmh is sfulvalttt te­
es. 2 g. ©f t«tros@.* 
It -will aotlieei that tb® sugar ©o-iMsea-trati-oa la 
larg« vessel m© Cft20/lf,,550)[ 100,. or &.a5 per @®at# TM® ®x-
p©riiaettt» as cseigl^ lly jlaaa&i, «ll®i fm- a siigar ®oa#«iitrit« 
tloa of sbotit 4 ®«iit,, as wa® speeift@ft f<jr ®atl®faetory 
yields im £# afe©*@ ffatole SI* Howe.v®rt. a mis@a,l@mlatioa was 
ia regarfi t©. tke eo»®«iEtra-tl#a ©f sugar la tlx® -syrttp •ajs-e'S, 
fli© rtsslt was that %s me&tw&^ m timllj preparM., liai tii« 
hi#i«r «i@ar «©ii««atra ti«a ©f 8«.S§ P"«r However, laspe®-
tlom Qt T&hlm i «ill r«v©«l flist tlit eomv#r»ioa -©f the sa^ r 
to s0lv»ats attaia®i the v«ry aitlsfaetorf figar©- of M»S per 
©eat, Bims,, th® f«nB®atatloa ©f sttte«tr®'fc@ on this larger 
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s@al@ rtwltei la a. solwat yield ©•©eld teve hmmn 
ec.p#@t®d trm th© •s»il«? stal-@ operalioas*. TMs obs«2r¥a%i;©a 
Is @o*©m ta thm f^ asataMoa iMastrtes wbere a sa©0-@ss,fal 
pleat •0fe:ratloa m#i».lly a 'hmttmt yield ©f tto® 4©®lr-@€ 
tbaa mm to© «%talaet 1>y the lateoi's'topy settods, 
Fuf tber lavsstigatioBS *@r# ©ariPled oat to d«t«i*mln® Um 
hlg% til® sttgar €©tt«eatratloiis »ttM be raisnA l>©fere t!«re was 
aa app'2fi!«ia.^ l« 4®e3P-®as® la solveat yl#id, fwo f«maa-1a-
ttoas ir«:fe •earapled ©tit la ttie S2 llt«r flasks*, fh© s®dia w@i?# 
pr^ r@d @»etly as lss@i»l^ @a -©xs-eiit 'ttiat tfee ®aga:r ®©a.e«m-te'a-
tloa is thM first f«iaeat«ti#m mm 6,§ p®* '©©at aai Si0 jp®r ©«at 
in tli@e@«0M, Bi# ex'tmraal ©¥ld«ae® ot f®3m«tatiT« astiTity 
wa» tii® saa® as with tfa® low«r @©ae®atratl®B ot mgm*. fter® 
was atondast gassing, aM tli® @#l®ir of thm m@dla ©toHgtd from 
•tli« original dark ©olerati^ a to a light Howewr,. sol-
vtnt aaaj^ s#® stowM mat th© ®cav«rsl©E of sugar to soi^ -^ at® 
is tie first was only m s®at» and ia thm 
s©®oBd., itw8®: redaciid to SB seat. After eoiipletioa of %Um 
f©rffl®ntati©as, th.^ ® wa» a ra%er Mgh rssidmal sn^ r ©omteat,. 
wMeh amouated t© 8.*5 to S..© pm .eeat* fMs d«©r®as@ im tim 
pere-eatag® yielfl; of solvfltats wag to- %m expmtmi.^  aad ao farther 
mw^ n^% is a©©-«asary»-
h* y^ nenfetioR of r^tiefaBfe# W&WQlwmtm la th# srsseaee 
of sors glmtm. llad®rk®fl@r tlSfil was abl© to obtaia s®ti«-
faetery «tiliaati©» «f several--sagars la syat^ eti® a^ ia to 
« ®6 . 
whleii ©ora tei b«©ii a-M©a.» Thm me Qt. #oi?a glm-fc-ta waa 
gttgge0t.«d as a possible prot^iB sap.pl^«:eBt is tii# 
f®a©atetlom ©f the Imxns&l&m 
f&® followlag ©xperi wsre planaet t© a@t«rmia@ wbem®!-
©atiafao-toi'y fleM-s ot soliwsQts mamM ©btaiaed ftrem ertieJioto 
»4ia sai}glaE«tt©4 tfe® aiiitiom ef •©©» gl.mt©ii.« 4 s«ri«s 
fi¥® 4 lit«r Srl@iM@yt3P flasks w@ye prspa3?®<i, of whi©h 
©omteia@€ g of «at«r« C«ra giaten «s adtei ia th,e 
aaoaat at 3S .g*, 40 g-», 4® g,.> iO g,.., aM Si g.,, reap@etl'?©lj# 
laefe flask *as plugged aafl ateniiz#4., aM aft®r @©6llBg, ©aetot 
ree#i¥e4 1000- of steile kr4rolf»te,. ©qmlvaleat- to 114 g, 
of r©dia«liig sttga,Jr* fhm. flml mg»T ©omseati^  tioa of tfe® Jiile© 
m.B thea aboat p® mnt* laefa flssk was la;d'@«lat©4 witk 
100 ©•©• of mtm -msh i Ob saliTOlter© aai at 3?®, Qa« 
pfotottloa was oalf sMsrate, ant m@ f^asa-fetiw a.©tiTi%y 
did .not app«r to toe vlg02*©ms« After 84 homB.^ . • B&mpl&m were 
•sitMi'awm ,froa ®a#1i flaglc aM teettt for solveats hf %h% 
#p®eifle gravity ffe®. spe^ ifle graviti:®®' ©f t&® sev­
eral 4l®tlll®t@s wittoiit amy partiemlar cr4®i',, from 
•0»t98§ te 0#9f'60*. The ©orreip-oaiiag of solTeats wsre,.. 
tbm, 18,5 t0 £9.5 per c®at, Tbes® yiela® ar@ l©w., aa4, ia 
fast, approxiiffit# tho.^ « obssrvet la the 41if«et femmtatioa of 
SLrtluh-okm hyirolyssates, liepetltioa of the ©xperlBieat ©oafim-
©4 tlisse restilts, altfaongli tb® jlai is from eoatrol fera#atttioiis 
• §? -
mslag oora masii were stigar 'ppfeseat ia 
th« m©il« afteir fmmmt&tim imt ©«a®^©i was qwit# liigh, the 
av®ragt F^ OTfi-iaing b@i»g a%omt SO pay 0«mt of oi'lgliial* 
m«s@ r«TOlts. 4.i#«0ia'ttg®fi fnw-thm atteapts to psfeia## saM»-
faetory .f^ara^tatloat of %M BT%tm&ke bytroljmt#s «sla.g eoam 
glatea, ^-as a, 8Mipfl«ffi®aterf 
m. -
SWfAlI AlB mmqwammb 
a# t@»©i?ifeM lit tfe® pmvl&m 
#©ms%ite%«i a stefiy -of yl.^ 4® ototeiuM fey th® f©a?-
m®otetl#a, mMaf' tariow of t&e 
l^ «sflomsIy r#p--art-®i^  • wdrk tm& %at im-mlom «©» f@m@Ji.t-
abl@. tsy CI. aQetobutyllcum. yitliiag hutjl. alsohol aa€ a®et©ii®., 
Bie l'@v«los« pfesent la artleli0fc« byii'oXym.t®® 1ms lik@-
wis® b@@a, «tiew la -fels iawstlgattaa to 'Ije aaft 
%Q psro-ia.©# yields of m-mlrmts of fe.® saa® as oblmia^  fe'y 
tl3i@ f©meats noa of stamh im^ mrmmek*-
fh© dir®#t f«»i®atsti.ea at na&ydrolyzet artie'Mefe® j3tl-®®fi 
was not su©eessfttl.» fhm tlr«@% -of tm& liy4rol,yz#d 
Jai®-®s pi'oatt#®! SQlvml yields of BO t© .30 .p«r seat ©f tfe© r#-
dueiug sugar pr«eta,t» 
Th.® fementatioa of iae4i.a im wtileh vai-loiiyg aaoiiats ®f eora 
Mash ««# re©la«®i fey aafeydfolyssed a^ tletiGlc# 3*®Sttlt®d 
in a progressiv© i©@r@a.ss ia tk® mXrmt Sow®*®?, wbta 
the e.ora m&h was repMmi by #:a.rljo.lyara t® iSQwifslajitB of hy-
dlrolys«t Jtiiee, mm-m&lvmt y3,«M® were strictly pyepoytioiial 
to th-B Quaatily of siag.ar preseat^  up to tii® peiat @f SS to- §0 
per e«t y®pla«®aeat of .-^ .e eom ».«&» ffae per eeat yieM® of 
th® .goli-eats w®r«. usually .SB t& 40 p.©r '©^ t for tlie dtxte'-os# 
• .St 
to til# im mm «:S^ «t fi t® psr-
mm.t fm ^  reduoisag ©m^ a pr«s«.al la. tit# feyte-eiymt#* ^  
iiii:ter« -of .hydrolysat® iitifei 
a -m-tisfaetory ;far Mtri-aeet^ a® #.e3fsi.©a,tatio» ©f 
&t mw fee»a si-eal i© artiAsfe© 
a?#s«ltf4 la « 'aetsl'ls iasi*«s# im sol"f®at. f&#a tii». 
»f' fe»,a ami im %# is 0,8 t® g*S. 
@m% aM.' th© i«8 tss 4#0 
t»0«ala.is -ftoafersioii #f mgm t® is 18 t# 4&.pm^  
- th® &f & l,a3?.t« tmsatitf of m«ai^ ia «i% a 
«df esBteat of 0.9 per mmt asi 'i^ at«aatratioa ©f 
S#2$ pw mm'i prmmmA mlrmt equiTOlmt tm W§*6 pm? 
mat &i tm mm^* tt tm 'mmtrnt %m Imrg®-
fetioa# was te i».§ f was a «©r3P«Sf&iiil» 
i-ag &»mmm .ia yteM®» tk® ®r-ota©«t tm 
.laipg© t^ tmm^ MQm- wmTm •&»! a® 
aieo&o-J. t&y mm ©^p«»'ti©ii- ©f ©pfirepaftst# 
ie^ lirattve#.# 
fH®. a-iii*i©a ©f mm. .g3to,t^ .. ttt Myiroiyzatee ms 
mt o'^ serf#! % proiate^  am lasr®a«#- tm tlie yield of' e©lv@at», 
mB im the @as# of aa^ itioa, ©f -^ jpm m&mh or mf b«am .asal* 
fli,#- eonclbsloas t© fee oram fr©M «f®3ria«®ts ar®, 
ttet, iiM-ef fe«- pr®##r ©©m^ AiaofiSt i-eAaeiBg •saip.rs p'»semt 
ia tb« ajrtichoke -mm %» tof £|_* SSSllr 
taitr3.l,©«a to pro^ itt-e# aorMl I'ttld® ©f s©lir©ats», for tkis 
« f o- -
tb# mist hm suppl'«i@ata4 fef t&@ aMl 
of m&h proti^ a ©eafelaiag materials am mrn mmh m my beaa. 
mmlw 
fii® wxk ©f «i.« f®lfsa©eMri4@s prmmmt la thm mhy&tQ* 
Ifmet Jaie#s m'mot  ^atiilz©4 fey %.b« €rgaiii,®is» 
at® smgar preseat ia hy&3^ol:$mtm im f©meataMe, • tet for 
Its ©oapigt© iitillattom, te«r® mast b© adtsd the wwimB pro-
tela mpplmismtB. mi^ tloaed^  C-oaterjr 1» tli® eomslnsioms 
pr®iri€)fti#i|' by fbafmea am€ Greea (19E7)., la tMs Isfestl-
gati'oa %e m^ m present la. tt» Jstydrolymtes ««© mot o%* 
s«rved to ®cert aay IslilMtca^ y ®ff.e©l apom "Hi© feraeatetloa ap-
to a •soseea.tratioa of i.SS iper seat.# 
the us® of larger quantitl^  ©f aibS'trate., 15 to 20' 
tti@ «'4gar soaeea^ atios. aej hm Ifisreasei sosewlBt witli"-
©ut tb® ooasit^ aM# i^ traas® ia yi®lS o^ serweA la tlie s»13.@r 
scale qp&m tioa-s* 
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